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MoEGAiSTTOwisr,  West  Virginia,  May  25,  1877. 
Professor  J.  P.  Lesley,  State  Geologist : 

Dear  Sir  : I Lave  the  honor  to  submit  the  following  de- 
tailed report  of  my  work  during  the  season  of  1876,  cover- 
ing portions  of  the  counties  of  Beaver,  Butler,  and  Alle- 
gheny, in  the  State  of  Pennsylvania. 

During  the  first  part  of  the  season,  I was  engaged  in 
making  examinations  along  the  Pennsylvania  and  Ohio 
State  Line,  from  Smith’s  Ferry,  on  the  Ohio  river,  north  to 
Jamestown,  on  the  north  line  of  Mercer  county,  for  the 
purpose  of  connecting  and  harmonizing  the  lately  published 
carboniferous  geology  of  Eastern  Ohio,  with  the  results  of 
our  surveys  in  Pennsylvania.  In  this  work  I think  I have 
been  entirely  successful ; but,  at  your  suggestion,  I post- 
pone my  report  of  it,  in  order  to  include  it  in  my  report  for 
1877  on  the  geology  of  Lawrence  county. 

I have  been  placed  under  many  obligations,  and  take  this 
opportunity  to  express  my  thanks  for  many  favors  received 
on  behalf  of  the  Survey,  from  Mr.  I.  F.  Mansfield  of  Can- 
nelton;  from  Judge  Chamberlin  and  Mr.  Mendenhall  of 
New  Brighton ; from  Mr.  W.  C.  Bell  of  Sharon ; from  Mr. 
J.  A.  Herron  of  Allegheny ; fi’om  Mr.  J.  W.  Ramsey  of 
Beaver  Falls,  and  others. 

Very  respectfully. 

Your  obedient  servant, 

I.  C.  WHITE. 


PREFACE 

TO  REPORT  OF  PROGRESS  Q. 


§ 1.  In  presenting  this  Volume  of  the  Reports  of  the 
Progress  of  the  Second  Geological  Survey  of  Pennsylvania 
to  the  Honorable  Board  of  Commissioners  of  the  Sur- 
vey, for  their  approval  and  publication,  I desire  to  invite 
their  attention  to  the  thoroughness  with  which  its  author. 
Professor  I.  C.  White,  has  accomplished  the  task  assigned 
to  him  as  Assistant  Geologist,  in  charge  of  the  survey  of 
the  district  lying  north  of  the  Ohio  River  and  between 
Pittsburgh  and  the  Ohio  State  Line. 

The  present  report  describes  the  geology  of  parts  of  three 
counties.  Southern  Butler,  Northern  Allegheny,  and  North- 
ern Beaver. 

Southern  Beaver  was  described  by  Mr.  White,  in  Prof. 
Stevenson’s  Report  K,  on  Greene  and  Washington.  See 
pages  335  to  349. 

Southern  AUeghany  was  described  by  Prof.  Stevenson  in 
Report  K.  See  pages  296  to  349. 

Eastern  Alleghany  was  described  by  Prof.  Stevenson  in 
Report  KK,  on  Westmoreland  and  Fayette.  See  pages  373 
to  391. 

Northern  Butler  has  not  yet  been  surveyed  in  detail,  and 
wiR  probably  be  described  in  connection  with  Armstrong 
county. 

By  referring  to  any  map  of  the  State,  it  wiR  be  seen  that 
the  northern  county  line  of  Beaver  and  the  northern 
county  Rne  of  Indiana  are  nearly  on  the  same  paraUel  of 
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latitude ; and  that  if  they  were  prolonged  so  as  to  meet 
on  the  Alleghany  river  they  would  divide  Butler  and  Arm- 
strong counties  each  into  two  halves,  a northern  and  a 
southern. 

The  plan  was  for  Mr.  White  to  cover  all  the  country 
south  of  this  line  and  west  of  the  river,  and  for  Mr.  W.  Gr. 
Platt  to  cover  all  the  country  south  of  this  line  east  of  the 
river.  But  the  field  season  was  too  short  for  this  to  be 
accomplished  without  slighting  the  work.  Otherwise 
one  half  of  southern  Armstrong  would  be  found  described 
in  this  volume.  The  other  half  of  southern  Armstrong 
would  then  appear  with  Mr.  Platt’s  forthcoming  Report  on 
Indiana  county. 

§ 2.  Three  colored  geological  maps  accompany  this  report. 
I regret,  more  than  I can  express,  the  imperfections  of 
these  maps.  They  neither  fit  on  to  each  other,  nor  corre- 
spond to  any  common  standard  map.  In  fact  there  is  no 
such  standard  map  in  existence.  There  are  County  Maps, 
some  of  them  very  old,  out  of  print  and  impossible  to  ob- 
tain except  by  loan  from  their  owners  ; and  there  are 
others  of  later  date  ; but  none  of  them,  old  or  new,  are  of 
any  scientific  value.  There  are  also  County  Atlases,  made 
up  of  township  maps  none  of  which  can  be  made  to  fit 
together  at  their  edges  ; and  small  county  maps  which  are 
constructed  and  executed  in  so  faulty  a manner  that  the 
geologist  and  the  engineer  who  attempt  to  use  them  are 
thrown  into  despair. 

With  these  imperfect  guides  the  Geologists  of  tlie  Survey 
have  been  obliged  to  content  themselves  and  do  the  best 
they  could,  laying  in  the  outcrops  of  the  principal  coal 
beds  and  coloring  the  areas  of  the  different  groups  of  coal 
measures  in  reference  to  the  streams  and  roads,  not  one  of 
which  was  properly  located.  Nor  will  this  scandal  to  our 
geology  be  removed  until  the  Legislature  organizes  a scien- 
tific To]H)graphical  Survey  of  the  State. 

The  United  States  Coast  Survey  has  indeed  begun  a reg- 
ular triangulation  of  the  State,  and  promises  to  provide  us 
with  at  least  one  absolutely  sure  position  in  every  town- 
ship of  every  county.  But  its  means  are  so  limited  that 
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this  great  work  moves  on  very  slowly  and,  nnless  State 
appropriations  are  made  to  hasten  it,  may  occupy  twenty 
or  thirty  years. 

Even  after  the  Coast  Survey  has  determined  astronomi- 
cally and  by  triangulation  these  several  thousand  fixed 
points,  court-houses,  main  cross  roads,  &c.,  &c.,  we  will 
only  be  at  the  threshold  of  onr  desires  and  necessities. 
From  these  determined  points  each  township  will  have  to 
be  surveyed  by  itself,  and  then  from  such  township  surveys 
correct  county  maps  may  be  constructed. 

It  is  evident  that  the  Geological  Survey  cannot  wait  for 
all  this  to  be  done.  It  must  therefore  use  the  almost 
worthless  maps — county  maps  and  township  maps — which 
exist,  rudely  run  as  their  lines  have  been  by  irresponsible 
men,  on  cheap  money  contracts,  rapidly  and  carelessly 
plotted  afterwards,  and  finally  forced  together  recklessly 
and  without  judgment,  so  as  to  come  within  county  lines 
which  are  themselves  utterly  false  and  often  times  half  a 
mile  away  from  their  true  places.  Even  the  northern  line 
of  the  State  itself  is  found  this  year  to  be  wrongly  located 
at  every  point,  so  far  as  the  new  survey  of  it  by  the  united 
commissioners  of  New  York  and  Pennsylvania  has  advanced 
its  stations. 

To  add  to  the  confusion,  the  township  and  county  maps 
thus  falsely  drawn  have  been  still  further  falsified  by  a 
fresh  set  of  errors  inevitably  connected  with  publication. 

The  application  of  photography  to  the  first  placing  of  a 
map  upon  the  stone  is  a very  recent  invention,  and  even 
where  it  has  been  used  the  lines  have  not  been  strictly 
followed  in  all  cases  by  the  lithographer. 

To  illustrate  what  I have  just  said  I invite  attention  to 
the  locality  of  Unionville,  in  New  Sewickley  township, 
Beaver  County.  In  Mr.  White’s  geological  map  of  the 
county  Brush  Creek  will  be  seen  exposing  the  lower  coal 
beds,  and  flowing  north  into  the  Connoqnenessing.  It 
heads  in  Alleghany  Co.,  cuts  across  the  Butler  Co.  comer, 
and  so  passes  on  to  Unionville. 

Now,  if  any  one  will  take  the  pains  to  look  at  the  Beaver 
County  map  and  at  the  N.  Sewickley  Township  map  in  the 
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Centennial  Atlas  of  Beaver  County,  lie  will  be  surprised  to 
find  liigli  land  at  Unionville,  from  wliicli  a small  Brush 
Creek  flows  the  right  way,  northward  into  the  Conno- 
qnenessing,  and  another  Brush  “Fork,”  starting  south  of 
Unionville  and  flowing  the  wrong  way,  southeastward, 
into  Butler  County. 

Mr.  White’s  study  of  the  geology  obliged  and  enabled 
him  to  correct  this  gross  blunder  of  the  Atlas.  But  in  a 
thousand  other  cases  of  minor  importance  he  was,  of 
course,  obliged  to  endure  what  he  could  not  cure,  and  fit 
his  outcrops  to  the  streams. 

It  must  be  distinctly  understood,  therefore,  that  neither 
the  author  of  this  report  nor  the  Greological  Survey  of 
Pennsylvania  is  responsible  for  the  unreliable  maps  which 
are  offered  as  illustrations.  It  must  be  distinctly  under- 
stood that  they  are  merely  used  to  illustrate  the  geology  ; 
to  serve  as  pictures  to  the  reader’s  eye  ; to  assist  him  to 
comprehend  the  superposition  of  the  formations,  the  ap- 
proximate lines  of  outcrop  and  size  of  areas  of  the  different 
principal  coal  beds  ; and  to  show  the  amount  of  erosion 
which  the  Coal  Measures  of  Western  Pennsylvania  have 
suffered  during  the  ages  elapsing  since  the  rise  of  the  con- 
tinent out  of  the  sea  at  the  surface  of  which  each  coal  bed 
grew. 

§ 3.  Twenty-one  plates,  containing  about  225  vertical  sec- 
tions, will  be  found  at  the  end  of  this  volume. 

One  class,  drawn  to  a scale  of  100' ; 1",  represent  the 
order  of  beds  and  interval  rocks  at  various  localities  ; 
and  these  are  grouped  upon  the  plates  so  as  to  allow  of 
convenient  comparison.  The  general  parallelism  is  evident. 
The  local  variations  from  a strict  or  theoretical  parallelism 
are  equally  evident. 

The  other  class,  drawn  to  a scale  of  10'  :1",  are  intended 
to  show  the  characteristic  features  of  each  coal  or  limestone 
bed,  and  the  changes  which  these  features  undergo  from 
place  to  place.  They  also  are  grouped  for  comparison : all 
the  sections  of  the  Darlington  Coal  bed  together ; all  the 
sections  of  the  Ferriferous  Limestone  together,  &c. 

§ 4.  In  Chapters  IV,  V,  VI  of  his  Report  Prof.  White 
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has  given  a generalized  description  of  each  well-marked 
bed  of  coal,  sandstone,  shale,  limestone,  nnderclay,  and 
iron-stone  in  the  whole  column  of  Coal  Measures  occur- 
ring in  his  district,  from  the  Pittsburg  Coal  Bed  in  descend- 
ing sequence  downwards  to  and  beneath  the  Millstone  Grit, 
or  Serai  (Pottsville)  Conglomerate  ; and  24  typical  vertical 
sections  accompany  the  text. 

This  descending  order  is  observed  in  all  the  descriptions 
of  local  sections  throughout  the  Report,  as  in  all  other  pub- 
lished Reports  of  Progress  of  the  Survey. 

§ 5.  In  consulting  the  Index  to  this  volume,  the  reader 
Avill  find  it  divided  into  several  indexes,  the  second  one  of 
which  is  a Geological  Index  of  references  to  every  place  in 
the  report  where  mention  is  made  of  any  important  bed. 
This  Index  is  arranged  in  descending  order  / first,  references 
to  the  Pittsburgh  Sandstone,  Coal,  Limestone,  &c.,  at  the 
top  of  the  column ; then  the  Morgantown  sandstone  ; Elk 
Lick  or  Berlin  group,  &c. ; ending  with  the  inter-conglomer- 
ate and  sub-conglomerate  beds. 

The  beginning  of  this  index  therefore  corresponds  with 
Chapter  lY,  the  middle  of  it  with  Chapter  V,  and  the  latter 
part  of  it  with  Chapter  YI. 

It  is  needless  to  say  that  this  will  greatly  facilitate  the 
use  and  understanding  of  the  report. 

§ 6.  A word  is  necessary  about  the  nomenclature  em- 
ployed in  this  volume. 

Professor  White  has  of  course  used  the  old  names  for  the 
beds  of  the  Lower  Productive  Coal  Measures,  established 
by  the  First  Geological  Survey  in  1837,  viz : Upper  and 
Lower  Freeport,  Kittanning,  Clarion,  and  Brookville  Coals, 
Mahoning  and  Freeport  Sandstones,  and  Freeport  and 
Ferriferous  Limestones.  But  he  explains  the  necessity  for 
introducing  three  new  names  into  this  (Alleghany  Yalley) 
Series,  viz : that  of  the  Darlington  Coal  Bed ; that  of  the 
Butler  Limestone  ; and  that  of  the  Butler  Sandstone ; in 
as  much  as.  these  very  prominent  members  of  the  series  in 
his  district  and  along  the  Ohio  River  are  of  insignificant 
size,  or  otherwise  obscure,  if  not  entirely  wanting  along  the 
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Alleghany  River,  and  were  therefore  unfortunately  over- 
looked and  left  unnamed  in  1837. 

He  finds  it  proper  to  give  to  the  upper  member  of  the  Ma- 
honing Sandstone  of  the  Old  Survey,  which  is  very  massive 
in  his  district,  a special  name  to  distinguish  it  from  the 
lower  member.  He  therefore  speaks  of  the  upper  rock  as 
Buffalo  Sandstone,  and  of  the  lower  rock  as  Mahoning  Sand- 
stone. 

He  finds  between  these  massive  and  often  pebbly  sand- 
rocks  a coal  bed,  and  a limestone  bed,  which  he  names  the 
Brush  Creek  Coal,  and  the  Brash  Creek  Limestone.  These 
are  not,  properly  speaking,  local  beds  ; for  they  have  been 
seen  in  far  distant  localities.  The  coal  bed,  at  least,  thus 
locked  u]!  between  the  two  members  of  the  Mahoning  Sand- 
stone can  be  recognized  as  far  east  as  Broad  Top  Mountain, 
in  Huntingdon  ; and  it  seems  to  be  represented  in  Cambria 
County  by  Mr.  Platt’s  Grallitzin  coal  bed. 

The  unexpected  discovery  by  Messrs.  F.  and  W.  G.  Platt 
in  the  Barren  Measures  of  Somerset  County  of  a number 
of  locally  workable  coal  beds  and  limestones,  which  received 
from  those  gentlemen  the  special  names  of  Elk  Lick  Coal, 
Elk  Lick  Limestone,  Berlin  Coal,  Berlin  Limestone,  Platt 
Coal,  Price  Coal,  Coleman  Coal,  and-  Coleman  Limestone, 
Philson  (Rose)  Coal,  and  Philson  Limestone — (See  Report 
of  Progress,  HHH,  page  286) — has  been  in  a good  degree 
verified  and  repeated  by  Mr.  White  in  his  district. 

The  Elk  Lick  Coal  and  Limestone  are  plainly  marked. 

The  Berlin  Coal  is  apparently  wanting. 

The  Platt  Coal,  under  the  Crinoidal  Limestone,  seems  to 
be  represented  by  No.  13  of  Mr.  White’s  general  Section, 
(see  page  31, ) but  he  gives  it  no  special  name. 

The  Price  Coal  is,  perhaps,  Mr.  White’ s Bakertown  Coal. 

The  Coleman  Coal  and  Coleman  Limestone  correspond 
perhaps  to  his  Pine  Creek  Coal  and  Pine  Creek  Limestone. 

The  Philson  Coal  seems  to  be  absent ; but  its  Limestone 
is  represented  by  the  Brush  Creek  Limestone. 

I have  already  said  that  the  Gallitzin  Coal  of  Mr.  Platt 
is  named  by  Mr.  White  the  Brush  Creek  Coal. 
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Besides  these,  Mr.  "VYhite  reports  a local  Gourd  Head  Eun 
Limestone. 

For  the  present  we  must  endure  this  synonomy  ; but  we 
may  expect  the  forthcoming  Eeport  of  Indiana  County  by 
Mr.  W.  G.  Platt,  to  settle  questions  of  identity,  or  co-ex- 
tensiveness, like  these  relating  to  the  Barren  Measure  beds. 
Enough,  however,  is  already  known  to  make  it  certain  that 
the  so-called  Barren  Measures,  occupying  an  interval  of 
about  600  feet  between  the  Pittsburgh  Coal  Bed  above  and 
the  Freeport  Group  below,  have  been  hitherto  misunder- 
stood ; that  many,  perhaps  all  of  the  coal  and  limestone 
beds  which  occur  in  them  are  deposits  as  wide  spread  and 
as  recognizable  as  any  of  the  more  important  worJcdble  beds 
of  the  Upper  Productive  Coal  Series  above  them,*  or  of  the 
Lower  Productive  Coal  Series  under  them,f  and  that  they 
will  all  receive  names  before  the  close  of  the  Survey. 

As  to  the  beds  of  the  Lower  Productive,  or  Allegheny 
Eiver  Series,  Mr.  White  is  not  responsible  for  the  insertion 
into  this  report  of  the  following  names  as  synonymes  : 
Upper  and  Lower  Freeport  Limestones,  Upper  and  Lower 
Kittanning  Coals,  Upper  and  Lower  Freeport  Sandstones, 
Kittanning  Sandstone,  and  Upper  and  Lower  Homewood 
Sandstones. 

My  reasons  for  adding  these  synonymes,  in  a sufficient 
number  of  instances  to  familiarize  the  reader  with  them, 
were  two-fold : 1.  To  simplify  our  nomenclature  of  the  coal 
measures  ; and  2.  To  prevent  too  harsh  a contrast  between 
this  and  other  Eeports  of  Progress.  A few  words  will 
suffice  for  explanation. 

There  are  two  well-marked  coal  beds  at  Freeport,  which 
were  named  in  1837  Upper  and  Lower  Freeport  Coals. 
The  limestone  between  them,  and  the  sandstone  under 
them,  were  at  that  time  also  named  the  Freeport  Limestone 
and  the  Freeport  Sandstone. 

But  Mr.  White  has  found,  near  Butler,  a massive  sand- 
stone between  them,  which  he  calls  the  Butler  Sandstone  ; 


* The  Monongahela  River  System, 
f The  Alleghany  River  System. 
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and  a massive  limestone  under  tliem,  wMch.  lie  calls  the 
Butler  Limestone. 

Now,  no  good  reason  can  be  assigned  against  adopting 
the  following  simple  series  of  names  for  this  whole  group, 
viz  : 


Freeport  Group 


' Upper  Freeport  Coal. 

(Upper)  Freeport  Limestone. 

Upper  Freeport  (Butler)  Sandstone. 
Lower  Freeport  Coal. 

Lower  Freeport  (Butler)  Limestone. 
(Lower)  Freeport  Sandstone. 

Further  up  the  Alleghany  Biver,  at  Kittanning,  there 
are  also  two  coal  beds,  only  one  of  which,  however,  received 
the  special  name  of  Kittanning  Coal  in  1837  ; because  the 
other  was  of  insignificant  size,  and  was  not  known  to  be 
persistent  throughout  the  country. 

But  Mr.  White  has  proved  it  not  only  to  be  persistent 
but  to  increase  in  importance  westward,  until  it  culminates 
in  magnitude  as  the  great  Darlington  Cannel  coal  bed  in 
Beaver  County. 

This  bed  Mr.  Franldin  Platt,  in  1874,  traced  throughout 
Jefferson  and  Clearfield  Counties  ; and  finding  it  a large 
and  workable  bed,  and  so  often  confounded  with  the  bed 
next  above  it,  he  named  it  the  Lower  Freeport  coal ; assign- 
ing to  the  old  Lower  Freeport  bed  a new  name,  viz  : the 
Middle  Freeport.  But  continuing,  in  the  course  of  his 
survey,  to  trace  this  bed  eastward  and  southward  into 
Cambria  County,  he  was  led  to  suspect  the  propriety  of 
his  new  classification  ; and  finally  in  his  survey  of  Somer- 
set County  he  became  convinced  that  to  speak  of  three 
Freeport  beds  was  a mistake. 

In  all  his  Reports  of  Progress,  however,  H,  HH,  and 
HHH,  the  three  beds  are  generally  thus  named : 

Upper  Freeport,  E. 

Middle  Freeport,  D'. 

Lower  Freeport,  D. 

Kittanning,  C. 

A special  chapter  is  added  at  the  end  of  the  Somerset 
County  Report  to  make  the  state  of  the  case  clear. 
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In  the  Eeport  on  Indiana  County  Mr.  W.  Gr.  Platt  will 
return  to  the  old  nomenclature,  and  separate  the  two  coal 
beds  of  the  Freeport  group  from  the  two  coal  beds  of  the 
Kittanning  group,  thus : 


Kit  tanning  group 


Upper  Kittanning  (Darlington)  Coal,  C'. 
Upper  Kittanning  Sandstone. 

(Lower)  Kittanning  Coal,  C. 

Lower  Kittanning  Sandstone. 

The  final  construction  of  the  Clarion  group  cannot  be 
adjusted  until  the  second  survey  of  northern  Armstrong 
and  Butler  Counties,  of  Clarion  County  and  of  Forest, 
Elk,  and  McKean  Counties  shall  have  advanced  our 
knowledge  much  beyond  where  it  was  left  by  the  First 
Survey  at  the  close  of  1841. 

As  to  Mr.  White’s  names  for  the  upper  and  lower  mem- 
bers of  the  Great  Conglomerate  (Serai  Conglomerate,  Mill- 
stone Grit,  or  ISTo.  XII  of  the  Old  Survey)  viz : Tionesta 
Sandstone  above,  and  Connoquenessing  Sandstone  below, 
it  will  be  seen  from  Mr.  Chance’s  report  of  his  surveys 
along  the  Beaver,  Shenango,  and  Upper  Connoquenessing 
waters  (to  appear  in  a forthcoming  volume  with  Mr.  White’s 
Report  on  Lawrence  County  and  the  Ohio  State  Line)  that 
the  local  names  Upper  and  Lower  Homewood  Sandstones 
have  been  used  as  synonymes. 

The  geology  of  this  basal  portion  of  the  column  of  Coal 
Measures  will  be  discussed  in  Report  of  Progress  QQ  by 
Mr.  White  and  Mr.  Chance  ; and  in  Report  of  Progress 
1. 1. 1,  by  Mr.  Carll. 

^ 7.  The  great  sandstone  deposits,  described  by  Mr. 
White  in  this  Report  under  the  following  local  names : 
— Pittsburgh  SS. — Morgantown  SS.  — [Girties  Run  ] SS. — 
Buffalo  SS. — Mahoning  SS. — Butler  SS. — Freeport  SS. — 
Kittanning  SS. — Homewood  SS. — [Tionesta  SS.] — Conno- 
quenessing SS. — make  a new  and  striking  feature  of  the 
survey  of  Western  Pennsylvania.  The  extraordinary  vari- 
ations in  the  coarseness  and  size  of  these  deposits  will  be 
noticed  by  reference  to  the  three  Geological  Indexes  at  the 
end  of  the  volume ; and  their  influence  upon  the  shape  of 
B — Q. 
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the  surface  of  the  country,  by  reference  to  the  word  “ Cliff,” 
in  the  General  Index.  The  ranges  of  cliffs,  deep  tortu- 
ous gorges  or  canons,  picturesque  water  falls,  masses  of 
fallen  fragments  as  large  as  houses,  on  the  one  hand, 
and  the  isolated  knobs  which  stud  the  upland  and  occa- 
sionally preserve  small  outlying  patches  of  the  Pittsburgh 
coal  bed,  on  the  other  hand,  are  described  in  detail 
throughout  the  report. 

When  it  is  remembered  that  the  only  well-marked  sand- 
stones of  the  Coal  Measures  at  first  recognized  by  the  old 
survey  were  the  Mahoning,  the  Freeport,  the  Tionesta  and 
the  Conglomerate,  to  which  were  afterward  added  the  Pitts- 
burgh* (or  Connellsville),  and  the  great  Upper  Coal  Series 
Sandstone,  referred  by  me  in  my  Coal  Manual  to  the 
Anvil  Rock  of  Kentucky,  it  is  no  uncertain  proof  of  the 
thoroughness  with  which  the  State  is  now  being  studied 
to  find  that  so  many  additional  well-defined  and  important 
outspreads  of  sand  and  gravel  between  the  coal  beds  have 
not  only  received  special  names,  but  have  been  traced  and 
identified  from  county  to  county  over  the  greater  part  of 
the  coal  field. 

Tlie  Morgantown  Sandstone,  for  example,  lying  from  150 
to  200  feet  beneath  the  Pittsburg  Coal  Bed,  and  so  named 
by  Prof.  Stevenson  from  Morgantown  in  West  Virginia, 
where  it  is  finely  exhibited  and  where  it  was  first  thor- 
oughly studied,  has  now  been  recognized  everywhere  in 
Cambria,  Somerset,  Indiana,  Westmoreland,  Fayette,  Al- 
leghany, Butler  and  Beaver  Counties  where  the  hills  are 
liigh  enough  to  preserve  it,  and  along  the  borders  of  Greene 
and  Washington  Counties  ; but  it  does  not  appear  in  Mr. 
Jones’  reproduction  of  Prof.  Tyson’s  old  Sectionf  in  the 
‘Cumberland  Basin  in  Maryland.  It  takes  rank  therefore 
'With  the  Mahoning  Sandstone  and  the  Conglomerate  Ko. 
J^II,  as  marking  a period  of  general  emergence,  erosion, 
-subsequent  subsidence  and  local  nonconformability  of  de- 
posits toward  the  close  of  the  (Lower)  Barren  Measure  Age. 

*This  is  the  Lower  Pittsburgh  Sandstone  some  distance  underneath  the 
Pittsburgh  Coal  bed,  and  not  the  Tipper  Pittsburgh  Sandstone,  overlying  the 
< Coal  bed. 

it  HHH.  p 64,  plate  VI. 
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The  Girties  Riin'^  Sandstone,  400'  below  the  Pittsburgh 
Coal,  occupies  an  horizon  where  massive  sandrocks  occur  in 
other  parts  of  the  Coal  Field.  Although  apparently  local  in 
Mr.  White’s  district,  it  will  probably  be  found  to  be  co-ex- 
tensive  with  the  area  of  the  Barren  Measures.  In  fact 
Prof.  Stevenson  is  prepared  to  show  that  the  great  cliffs 
opposite  Saltzburg,  on  the  Kiskiminitas,  consist  of  the 
Girties  Run,  Buffalo,  and  Mahoning  Sandstones,  combined 
into  a nearly  solid  mass,  200  feet  thick  ; the  upper  member 
of  this  group  he  calls  the  Saltzburg  Sandstone. 

The  Mahoning  Sandstone  was  long  recognized  as  a com- 
posite group,  consisting  of  sand  and  gravel  deposits  above 
and  below,  with  one  or  more  coal  beds,  fire-clay,  and 
shales  between  them.  They  were  only  known,  however,  as 
Upper  and  Lower  Mahoning  Sandstone,  and  no  name  was 
ever  given  to  the  intermediate  Brush  Creek  coal  bed. 

Prof.  White  has  found  a limestone  deposit  above  the 
coal ; and  between  the  limestone  and  the  coal  another  mass- 
ive sandstone. t This  unusual  development  of  the  group 
may  be  peculiar  to  a limited  area.  But  a coal  bed  is  notice- 
able at  this  same  horizon  in  distant  districts,  :|;  and  the  lime- 
stone spreads  through  fifteen  townships  of  Mr.  White’ s dis- 
trict. 

The  upper  member  of  the  group  Mr.  White  has  named 
the  Buffalo  Sandstone,  because  it  forms  all  the  gorges  de- 
bouching upon  the  valley  of  the  Alleghany  River  in  But- 
ler and  Alleghany  Counties  between  Pittsburgh  and  Taren- 
tum.  It  is  100  feet  thick  on  the  Ohio  River  below  Pitts- 
burgh, and  forms  cliffs  along  Girtie’s  run  in  Shaler,  Ross, 
and  McCandless  townships,  Alleghany  County.  § Through- 
out central  Beaver  County,  it  is  frequently  a thick  deposit 
of  shale,  and  it  is  not  massive  along  the  Ohio  river  below 
HaysviUe ; but  it  becomes  massive  and  pebbly  near  the 
Ohio  State  line. 

It  is  unnecessary  to  repeat  the  above  statements  in  refer- 
ence to  sandrocks  lower  down  in  the  column  and  forming 
parts  of  the  Freeport  and  Clarion  groups.  The  reader  is 


* Bakerstown  SS. 

J As  far  as  Broad  Top  in  Blair  County. 


t Q page  155. 

§ See  Q.  pages  158,  165,  167,  168. 
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referred  to  tlie  report  itself  to  learn  their  individual  import- 
ance. But  too  serious  attention  cannot  be  given  to  one 
feature  common  to  all  these  sandrock  deposits  : their  local 
irregularity  both  of  size  and  coarseness  of  material.  They 
vary  in  thickness  rapidly  and  frequently  within  small 
areas,  and  graduate  not  only  vertically  but  horizontally 
from  sandstone  into  conglomerate  and  from  sandstone  into 
shale.  If  we  could  map  them  they  would  probably  present 
a striking  resemblance  to  the  sands  of  the  Oil  Region,  and 
be  seen  to  run  like  them  in  comparatively  long  and  narroAv 
belts,  marking  lines  of  current  in  the  open  water  of  the 
Coal  Era,  or  perhaps  channels  of  deeper  water  between  and 
among  shallows  or  even  islands  of  finer  sand  and  mud.  In 
some  cases  they  may  possibly  occupy  shallow  valleys  of 
erosion,  but  Mr.  White  considers  the  evidence  not  only  in- 
sufficient for  but  hostile  to  such  a supposition. 

§ 8.  The  limestone  deposits  described  by  Mr.  White 
are  more  interesting  than  usual  for  the  specification  of 
the  characteristic  fossils,  the  distribution  of  which  may  be 
seen  at  a glance  by  reference  to  the  word  “ Fossil”  in  the 
Index.  Some  of  the  forms,  as  Atliyris  subtilita  and 
Belleroyhon  carbonarius,  have  a vertical  range  of  600  feet ; 
the  former  being  found  from  the  Crinoidal  Limestone  down 
to  the  Mercer  Limestone,  and  the  latter  from  the  Crinoidal 
down  to  the  Ferriferous.  Some  of  these  limestone  beds 
are  in  places  a mere  mass  of  shells  and  encrinal  fragments. 

The  Encrinal  Limestone,  or  Green  Limestone  of  the  Old 
Survey,  has  now  been  recognized  at  its  regular  horizon 
midivay  between  the  Pittsburgh  and  Freeport  coals  from 
Somerset  County  to  Beaver  County. 

§ 9.  The  fossil  plant  bed  described  on  pages  54  to  56, 
and  mined  by  Mr.  Mansfield  near  Darlington,  will  arrest 
the  reader’s  attention.  Since  putting  the  report  into  type 
Mr.  Lesqnereux  writes  that  Mr.  Mansfield  continues  to 
transmit  for  his  examination  boxes  of  specimens  to 
enlarge  the  list  of  species.  It  is  a rare  and  precious  locality 
for  the  botanist ; and  the  Survey  is  under  heavy  obligations 
to  Mr.  Mansfield  for  his  zealous  efforts  to  get  for  it  the  full 
advantage  of  the  opportunity. 
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The  first  indubitable  mushroom  ever  discovered  in  any 
Coal  Measures  is  one  of  the  treasures  of  this  collection. 
Mr.  Lesqnerenx’s  description  of  it,  read  at  a meeting  of 
the  American  Philosophical  Society,  October  19,  1877,  Avill 
be  found  in  full  on  pages  xlvii  to  li  at  the  end  of  this 
preface. 

The  discovery  of  a crustacean,  allied  to  Eurypterus, 
and  called  by  Mr.  C.  E.  Hall  Dolichopterus  Maiisfieldi,  in 
the  Darlington  shales,  is  described  on  page  72.  The  Euryp- 
terus,  formerly  supposed  to  be  peculiar  to  the  Water  Lime 
(Lower  Helderberg)  formation  (No.  YI  of  Pennsylvania), 
has  been  found  in  much  higher  rocks  by  Mr.  Carll  in 
Venango  County.  Eurypterus  pulicaris  was  found  in  the 
English  Coal  Measures  and  described  by  Salter  in  the 
Quar.  Jour.  Geol.  Soc.,  London,  Vol.  XIX,  1863.  Euryp- 
terus  mazonensis,  from  the  Illinois  Coal  Measures,  was 
described  by  Meek  and  Worthen  in  the  Amer.  Jour. 
Sci.  and  Arts,  Vol.  XLVI,  1868.  But  the  fossil  is  rare, 
and  Darlington  is  a great  addition  to  the  list  of  known 
localities  where  it  may  be  sought  for.  Mr.  Mansfield  has 
mined  from  his  shales  a number  of  individuals. 

§ 10.  The  lowest  point  in  the  surface  of  the  district  de- 
scribed in  this  volume  is  the  surface  of  the  Ohio  Hiver  at 
the  Ohio  State  Line.  The  following  Railway  and  other 
levels  will  be  of  service  to  the  reader  of  this  report.  They 
are  all  referred  to  tide  letet  : 

Highest  land  in  the  district,  Big  Knob,  in  New  Se- 

wickley  tovmship,  Beaver  County, 1,450' 

Knob  in  Pine  township,  Alleghany  County, . . . 1,395' 

Knob  in  M’Candless  township,  Alleghany  County,  1,375' 
Dilke’ s Station  on  Butler  Branch  W est  Penn  R.  R. , 1,317' 


Hermon  Station,  “ “ “ . 1,298' 

Saxonberg  Station,  “ “ “ . 1,207' 

Monroe  Station,  ‘‘  “ “ . 842' 

Pittsburgh : Union  Depot, 745' 

Ohio  River  at  Pittsburgh,  High  water  of  1832,  . . 733' 

Ohio  River,  “ “ “ 1862,  . . 730' 

Ohio  River,  “ City  datum,  ....  699' 

Alleghany  Station  on  the  Pittsburgh,  Fort  Wayne 
and  Chicago  R.  R., 738' 
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Outer  depot,  Pittsburgh,  Fort  W.  and  C. 

R.  R., 

764' 

Wood’s  run  Station,  “ 

U 

44 

731' 

Jack’s  run  Station,  “ 

44 

728' 

BelleAuie  Station,  “ 

ii 

44 

728' 

Einsworth  Station,  “ 

U 

44 

725' 

Dixmont  Station,  “ 

u 

44 

722' 

Glendale  Station,  “ 

4 4 

44 

721' 

Ilaysville  Station,  “ 

44 

44 

721' 

'Sewickley  Station,  “ 

44 

44 

736' 

Edgeworth  Station,  “ 

44 

44 

725' 

Fair  Oaks  Station,  ‘ ‘ 

44 

44 

715' 

Economy  Station,  “ 

44 

44 

715' 

Baden  Station,  “ 

44 

44 

715' 

Remington  Station,  “ 

44 

44 

715' 

Freedom  Station,  “ 

44 

44 

703' 

Rochester  (at  the  mouth  of  Beaver,) 

, * 

706' 

Beaver  Station,  Cleveland  and  Pittsburgh  R.  R., 

710' 

Industry  Station,  “ 

44 

44 

701' 

Smith’s  Ferry  Station, 

44 

44 

699' 

Ohio  State  Line  Station, 

44 

44 

703' 

Ohio  River  at  the  line  at  ordinary  times  probably 

680' 

Along  the  Beaver  River  and  across 

North  Beaver 

the  following  are  some  of  the  levels  above  tide : 

Ohio  State  Line  Station  on  the  Pittsbura 

'h.  Fort 

Wayne  and  Chicago  R.  R. , . , . 

994' 

Enon  Station,  “ 

44 

44 

994' 

New  Galilee  Station,  “ 

44 

4 4 

957' 

Darlington  Station,  “ 

44 

44 

981' 

Summit  Cut  Station,  “ 

fa4 

44 

1,054' 

Highland  Station,  “ 

44 

44 

1,043' 

Homewood  Station,  “ 

44 

44 

949' 

Wallace  run  Station,  “ 

(4 

44 

895' 

Sullivan  Station,  “ 

44 

44 

865' 

Beaver  Falls  Station,  “ 

44 

44 

771' 

New  Brighton  Station,  “ 

44 

4 4 

750' 

Rochester  Station,  “ 

44 

44 

706' 

Clinton  Station  on  the  New  Castle  and  Beaver  Val- 

ley  R.  R., 

900' 

Thomi^son’s,  “ “ 

44 

860' 
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Wanipum  Station  on  the  New  Castle  and  Beaver 


Valley  R.  R., 801' 

Newport,  “ “ “ 812' 

New  Castle,  “ “ “ 803' 

[Sandy  Lake,  head  of  Beaver, 1,313'  (?)* 

[HarrisviRe  in  North  Butler, 1,379'  (?)* 


[Summit  Station,  New  Castle  and  Franklin  R.R.,  1,388'  (?)* 

South  of  the  Ohio  River : — 


Pittsburgh  Union  Depot  (as  before,) 

Birmingham  Station  on  the  Pittsburgh,  Cincinnati 

and  St.  Louis  R.  R., 

Jones’  Ferry  Station,  “ “ 

Temperanceville  Station,  “ “ 

Sheridan  Station,  “ “ 

Cork  Run  Station,  “ “ 

Ingram  Station,  “ “ 

Broadhead  Station,  “ “ 

Cemetary  Crossing  Station,  “ “ 

Bridge  No.  3 Station,  “ “ 

Bridge  No.  4 Station,  “ “ 


Bridge  No.  5 Station,  “ 

Mansfield  Station,  “ 

Walker’s  MiU  Station,  “ 

Oakdale  Station,  “ 

Noblestown  Station,  “ 

WOlow  Grove  Station,  “ 

McDonald’s  Station,  “ 

Primrose  Station,  ‘ ‘ 

Bulger  Station,  “ 

Bridge  No.  17  Station,  “ 

Burgettstown  Station,  “ 

Dinsmore  Station,  ‘ ‘ 

Bridge  No.  19  Station, 

Paris  road  Station,  “ 

Bridge  No.  22  (in  Pennsylvania,) 

Colliers  (in  Virginia)  Station,  “ 
Steubenville  (on  the  Ohio  River)  Station, 


745' 


767' 

764' 

769' 

871' 

881' 

887' 

879' 

874' 

831' 

794' 

782' 

782' 

827' 

915' 

930' 

995' 

098' 

1,030' 

1,153' 

1,229' 

1,008' 

1,089' 

882' 

865' 

836' 

833' 

663' 


» Given  for  conaparison  with  the  upland  levels  discussed  further  on. 
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Mansfield  (again  as  above  and  going  sontb  into 


Washington  County  up  the  Valley  of  Chartiers 
Creek, 

782' 

Leasdale  Station  on  the  ChartieFs  R.  E.., 

808' 

Woodville,  “ “ “ . 

813' 

Bridgeville,  “ “ “ . 

831' 

Boyce’s,  “ “ “ . 

874' 

Hill’s,  “ “ “ . 

879' 

Greer’s,  “ “ “ . 

902' 

Van  Emman’s,  “ “ “ . 

931' 

Cannonsburg,  “ “ “ . 

942' 

Houston’s,  “ “ “ . 

958' 

Ewing’s  Mills,  “ “ “ , 

987' 

Cook’s,  “ “ “ . 

1,012' 

Washington  (County  town,) 

1,055' 

Levels  along  the  National  Road  between  the  Mo- 
nongahela  River  and  Washington  : — 
School-house,  three  miles  from  the  River,  . . . 

1,195' 

Kreppsville,  “ “ “ “ . 

1,225' 

Just  east  from  Centreville,  “ “ . 

1,185' 

Centreville,  “ “ “ “ . 

1,225' 

Hills  at  Centreville,  “ “ “ . 

1,245' 

North  from  Centreville,  “ “ . 

1,285' 

Just  east  from  Bealsville,  “ “ . 

1,285' 

Terrace  on  hill  west  from  Beallsville,  . . 

1,445' 

On  next  Summit,  “ “ . . 

1,475' 

Hillsborongh,  “ 1,295',  1,3.80',  1,430',  1,445',  1,475' 

At  the  top  of  the  hill,  “ “ “ . . . . 1,505' 

Thence  to  within  two  miles  of  Washington,  the 
national  road  oscillates  between  1,380'  and  1,295' 
or  1,285' ; only  twice  reaching  the  level  of,  . . 1,420' 

and  once  the  level  of,  “ “ 1,430'  or  1,435' 

From  this  ridge  the  country  on  each  side  falls  off 
in  a series  of  beautiful  steps ; none  of  the  hills 
rising  higher  than, 1,505' 

§ 11.  The  above  imperfect  list  of  levels  taken  both  in  the 
valley  bottoms  and  on  the  high  lands  will  enable  the  reader 
better  to  comiirehend  two  important  subjects  discussed  by 
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Prof.  White  in  this  Report,  1.  the  Terraces  of  the  Beaver 
and  Ohio  Rivers,  and  2.  the  Buried  Valleys*  of  Beaver 
County.  See  Chapter  II. 

The  Terraces  of  the  Monongahela  River  are  described  in 
Prof.  Stevenson’ s Report  of  Progress  K,  pages  1 1 to  19. 

Near  the  Virginia  line  four  terraces  are  visible  at  310', 
250',  180',  and  20',  respectively,  above  the  river  bed.  The 
Carmichael  250'  terrace  is  especially  marked,  and  gravelly, 
and  forms  a plain. 

At  Ten-mile  run  the  terraces  stand  at  310',  185',  and  20' 
above  the  river  ; and  there  are  indications  of  the  former 
existence  of  one  at  400'. 

The  Carmichael  terrace  is  seen  in  the  form  of  a plain 
again  at  Clarksville. 

Below  and  back  of  Frederick  is  a terrace  at  410'. 

The  Belvernon  terrace  is  at  180'. 

At  Monongahela  City  seven  terraces  may  be  counted  at 
levels  above  the  river,  480',  400',  340',  290',  190',  120',  40', 

From  this  down  to  Pittsburgh  the  290'  and  190'  terraces 
are  constant.  The  290'  terrace  appears  on  both  sides  of 
the  river  at  Peters’  Creek,  at  Thompson’s  run,  and  oppo- 
site the  Alleghany  Co.  Poor  House.  “This  seems  to  be 
the  upper  limit  of  large  water- worn  fragments  along  the 
lower  portion  of  the  Monongahela  River.  The  higher  ter- 
races are  very  fragmentary.” 


*To  the  distinguished  State  Geologist  of  Ohio,  Dr.  Xewherry,  is  due  the 
credit  of  pronouncing  distinctly,  proving  and  explaining  the  existence  of 
buried  valleys,  now  tilled  more  or  less  fully  with  glacial  and  other  drift  de- 
posits, in  Ohio,  Kentucky,  and  other  Western  States.  The  careful  study 
which  James  Hall  made  of  similar  buried  vallej's  in  his  Western  Geological 
District  of  the  State  of  New  York,  in  the  years  preceding  the  publication  of 
his  Quarto  Keport  in  1843,  isw'ell  known.  Both  the  Niagara  River  and  the 
Genessee  River  do  not  now  flow  down  from  the  highlands  into  Lake  Onta- 
rio through  their  original  canons,  which  were  filled  with  gravel  by  the  ice — 
gravel  which  these  rivers  would  not  or  could  not  afterwards  remove — but 
through  new  canons  trenched  subsequently,  and  through  the  solid  rock. 

Prof.  White,  in  this  Report  (pp.  Q.  14 -|-),  describes  the  ancient  buried 
valley  of  the  Beaver  River,  and  adds  some  new  features  to  the  picture  which 
require  careful  consideration ; especially  the  fact  that  the  rock  bed  of  the 
Little  Beaver  valley  is  on  a higher  level  than  that  of  the  Ohio  valley,  into 
which  it  debouches  ; and  the  same  is  true  of  the  bed  of  the  Conuoquenessing, 
where  it  enters  the  Beaver,  and  the  beds  of  all  the  lateral  ravines. 
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On  tlie  Ohio  River  below  Pittsburgh  at  the  mouth  of 
Chartiers  Creek  six  terraces  appear  at  390'  and  lower 
levels. 

A terrace,  continuous  along  Chartiers  Creek  from  Cook’s 
station  to  Bridgeville,  and  on  which  Grafton  Station  stands, 
shows  the  following  slope  of  its  level : — 

Cook’s  station  terrace,  above  creek  at  Cook’s  station,  25' 
Bridgeville  terrace,  above  creek  at  Bridgeville,  ...  76' 
Cook’ s station  terrace,  above  creek  at  Bridgeville,  205' 


Fall  of  Chartiers  creek  itself, 180' 

Fall  of  the  Terrace  level  itself, 130' 


This  shows  that  no  one  of  these  terraces  is  by  any 
means  on  a dead  level.  These  Chartiers  Valley  terraces 
continue  to  its  head,  and  contain  limestone  drift  from  the 
south. 

On  Montour’s  run  a still  more  marked  terrace  is  tracea- 
ble for  several  miles  in  Alleghany  County,  falling  less  rap- 
idly than  the  run,  viz  : at  the  rate  of  35'  in  4 miles  (in 
relation  to  the  run) ; but  it  has  not  been  successfully  con- 
nected with  any  of  the  terraces  on  the  Ohio  River  bluffs, 
although  it  seems  to  be  the  third. 

On  the  Ohio,  back  of  Middletown,  are  four  terraces  at 
410',  350',  200',  30'  above  low  water. 

The  410'  forms  “a  broad  plain  several  miles  wide,  north 
and  south,  and  extending  back  from  the  river  on  both 
sides  to  low  hills,  which  separate  it  from  the  higher  land 
in  the  interior.”  No  polished  or  transported  fragments 
are  seen  on  it,  but  only  the  well  known  terrace-sands  and 
terrace-clays. 

The  350'  terrace  shows  occasional  rolled  stones. 

The  200'  terrace  is  rich  in  them. 

The  30'  or  “ Second  Bottom”  terrace,  on  which  Middle- 
town  is  built,  is  paved  with  them. 

In  South  Beaver  County  the  Ohio  is  lined  with  three 
persistent  terraces  at  100'  (to  120'),  60'  (to  80'),  and  30' 
above  low  water  mark.  On  the  100'  stand  Beaver  and 
Georgetown,  and  on  the  60'  Phillipstown.  The  highest 
water- worn  fragments  observed  by  Mr.  White  south  of  the 
river  lay  at  120'. 
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The  Raccoon  Creek  terraces  (well  marked)  stand  at  New 
Sheffield  at  180'  and  165'  above  the  creek. 

Such  are  the  data  to  be  obtained  from  Report  K,  on 
which  Prof.  Stevenson  bases  conclusions  stated  on  pages 
K 16  to  K 19. 

In  the  present  volume  Mr.  White  gives  new  and  import- 
ant additional  data,  grouping  his  Ohio  and  Beaver  River 
continuous  terraces  thus  (see  pages  Q 10,  Q 11,)  in  reference 
to  the  river  water  levels  : 

Fifth  ; upper  part  of  Bellevue, 280'  to  300' 

Fourth  ; much  eroded,  and  seldom  seen,  . . 200'  to  220' 

Third  ; Economy,  Beaver,  Georgetown,  . . 120'  to  130' 

Second  ; Sewickley,  Philipsburg,  &c., ...  60'  to  80' 

First ; =Flood  plain  of  the  Ohio  ; islands,  . 30'  to  40' 

At  New  Brighton  the  succession  is  weU  marked,  and  is 
referred  to  the  Beaver  River  water  level  and  approxi- 
mate to  tide  level*  thus  : — 

Fourth,  above  Beaver,  . 215' ; above  tide,  . . 885'  ? 

Third,  “ “ . . 125';  “ “ . . 795'? 

Second,*  “ “ . . 80';  “ “ . . 750'? 

First,  “ “ . . 30';  “ “ . . 700'? 

On  pages  12,  13,  will  be  found  a section  showing  that  the 
215'  terrace  consists  of  a layer  of  sand,  with  an  occasional 
rounded  boulder  of  sandstone,  6"  to  10"  thick,  under  which 
lie  5'  to  8'  of  potter’s  clay.  It  hangs  on  a rock  cliff,  and  is 
cut  off  from  all  apparent  connection  with  the  other  three 
terraces  below  it  by  75'  of  outcropping  coal  measures. 

The  125',  80'  and  30'  terraces  are  merely  three  steps  in  a 
solid  mass  of  rounded  and  polished  boulders  of  granite, 
gneiss,  conglomerate,  sandstone,  limestone,  &c.,  varying 
in  size  from  1"  to  10",  and  lying  in  immediate  contact  with 
each  other,  the  interstices  being  filled  vnth  small  pebbles 
and  sand.  Wells  have  been  sunk  125'  through  this  deposit 
without  touching  its  floor.  It  once  filled  up  the  valley  of 
the  Ohio  from  bluff  to  bluff.  The  river  has  cut  its  modem 
channel  through  it  without  reaching  its  bottom.  The 
piers  of  the  R.  R.  bridge  across  the  mouth  of  the  Beaver 


*On  this  second  terrace,  the  railroad  runs . 
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River  go  down  GO'  beneath  water  level  in  this  drift.  It  is 
probably  nmcli  deeper  in  other  places,  and  the  whole  de- 
posit more  than  300'  feet  deep,  measuring  from  the  top  of  the 
125'  terrace. 

The  materials  above  enumerated  must  have  come  either 
from  the  Blue  Ridge  of  Virginia,  or  from  the  Laurentian 
Mountains  in  Canada  and  north-eastern  Hew  York,  gather- 
ing up  and  mixing  with  noncrystallvne  fragments  from  the 
Palaeozoic  formatio  is  in  their  course. 

But  it  seems  incredible  that  they  came  from  the  Blue 
Ridge  range,  that  is  from  the  east  and  south-east,  because 
Prof.  Stevenson  reports  their  total  absence  from  the  Monon- 
gahela  Valley  terraces.  The  Belvernon  terrace,  only  180' 
above  low  water  mark  of  the  Monongahela  River,  and 
therefore  about  850'  above  tide,  consists  of  (see  p.  K 13) 
alternate  fire  clay,  gravel,  and  coarse  sand  and  broken  coal, 
12' to  15'  at  top  ; then  (going  down)  fine,  angular  glass-sand, 
layers  of  clay,  layers  of  conglomerate,  with  many  large 
rounded  fragments  of  limestone,  sandstone,  and  conglom- 
erate, 16'  to  22' ; under  this,  coarse  sand  and  gravel,  small 
rounded  fragments,  coal,  lignite,  large  fragments  of  trees, 
2' ; then,  sand,  2'  to  4' ; then,  blue  clay,  0 to  4',  at  the 
bottom. 

Surely  there  would  be  seen  some  traces  of  granitic,  gneiss- 
oid,  shistose  drift  along  the  valley  if  through  it  the  drift 
of  the  lower  terraces  of  the  Ohio  River  had  made  its  way 
northward.  In  fact,  on  the  supposition  of  a south-east  ori- 
gin for  the  azoic  pebbles  of  the  Ohio  Valley  the  Mononga- 
hela terraces  ought  to  present  even  a more  azoic  type  of 
features  than  the  Ohio  River  terraces  do. 

On  the  other  hand,  on  the  supposition  of  a northern  ori- 
gin notliing  but  ice  could  have  brooight  the  azoic  materials 
from  such  distances  in  tlie  north  and  north-east.  The 
nearest  mother  rocks  from  which  granite  and  gneiss  frag- 
ments could  be  got  are  in  tlie  mountains  north  of  Albany, 
distant  in  a straight  line  about  450  miles.  Ho  water  cur- 
rent bearing  these  rocks  over  the  higlilands  of  northern 
Pennsylvania  is  conceivable.  For  such  a current,  alter 
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reaching  Pittsburgh,  mnst  have  set  up  the  Monongahela 
Valley  as  well  down  the  Ohio  Valley.  There  will  be  occa- 
sion directly  to  speak  of  such  a current  in  reference  to  the 
highest  terraces  and  blocks  on  the  hill  tops  ; but  at  present 
we  are  dealing  with  a deposit  of  northern  drift  tilling  the 
ancient  valley  of  the  Beaver  and  Ohio  Rivers,  from  an  un- 
known depth  (say  200')  to  a height  of  less  than  200'  above 
present  river  level. 

The  ice  agent  is  one  well  known  in  eastern  and  northern 
Pennsylvania.  A broad  sheet  of  ice  once  moved  over 
these  parts  of  the  State,  and  has  left  its  grooves  and 
scratches  on  the  crests  of  the  mountains,  even  on  the  flat 
top  of  the  Penobscot  Knob  above  Wilkesbarre,  about  2,200' 
above  the  present  sea  level ; and  it  sent  down  finger-like 
glaciers  to  within  a few  miles  of  Harrisburg  and  Easton. 
Its  worn  fragments,  carried  still  further  forward  by  the 
river  floods,  surround  Philadelphia. 

It  is  not  necessary  to  suppose  that  the  ice  sheet,  or  even 
its  finger-end  glaciers,  came  anywhere  near  Pittsburgh,  for 
the  rivers  would  distribute  the  moraine  matter. 

But  the  ice  itself  certainly  reached  as  far  south  as  Sharon, 
or  within  40  miles  of  the  Ohio  river,  for  the  surface  of  the 
conglomerate  is  there  covered  with  glacial  scratches ; and 
perhaps  25  miles  further,  for  a continuous  coat  of  drift  is 
spread  over  the  hills  as  far  south  as  Moravia,  5 miles  south 
of  Hew  Castle.  Mr.  Chance  even  thinks  that  he  has  seen 
horizontal  ice  grooves  on  the  rock  wall  of  the  Beaver  Val- 
ley below  Beaver  Falls,  within  four  or  five  miles  of  the  Ohio 
River. 

The  conclusion  is,  however,  inevitable  that  there  was 
water  to  receive  this  stuff  in  the  Ohio  River  valley  below 
Pittsburgh,  standing  at  a level  of  at  least  200'  above  the 
present  river  bed. 

Was  this  standing  water  ; or  was  it  a tumultuously  rush- 
ing flood  ? Was  it  fresh  water ; or  was  it  salt  ? These  are 
questions  which  we  are  not  yet  able  to  answer. 

If  it  were  standing  water,  it  may  have  been  that  of  a 
fresh  water  lake  with  an  ice  barrier  to  the  north.  But 
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where  can  we  find  any  dam  for  this  lake  towards  the 
sonth-west,  in  the  direction  of  the  open  Mississippi 
country  ? 

Or  it  may  have  been  standing  salt  water.  Then  the 
ocean  level  must  have  stood  nearly  1,000'  above  its  present 
level,  and  all  the  Atlantic  seaboard  and  most  of  the 
Western  States  must  have  been  submerged.  Lake  Erie 
should  have  been  400'  under  the  sea. 

If  it  were  a rushing  flood,  then  it  could  have  been  pro- 
duced only  by  the  rapid  melting  of  the  ice  sheet  of  the 
north  at  the  close  of  the  Glacial  Age. 

Kushing  water,  however,  would  not  have  failed  to  invade 
the  Monongahela  valley  unless  it  were  met  by  rushing 
water  descending  that  imlley  to  meet  and  unite  with  it. 
This  involves  the  supposition  that  the  ice  lay  thick  along 
the  Alleghany  Back  Bone  and  over  West  Yirginia,  around 
the  heads  of  Cheat  River,  and  the  simultaneous  and 
equally  rapid  melting  of  this  ice  as  well  as  of  the  main 
body  of  ice  in  the  north. 

Railroad  grade  at  New  Brighton  on  the  Beaver  River 
(750')  and  raikoad  grade  at  Monongahela  City  (737')  are 
nearly  the  same,  there  being  only  13'  difference.  Conse- 
quently, the  top  of  the  Northern  Drift  terrace  (3d,  795') 
at  N.  Brighton,  is  nearly  on  a level  with  the  Second  ter- 
race at  Monongahela  City  (857'),  i.  e.  about  50'  difference. 
Yet,  this  terrace  is  composed  of  coal-measure  or  southern 
drift.  There  must  have  been  some  good  reason  for  so 
striking  an  exclusion  of  northern  drift  from  this  southern 
main  branch  of  the  Ohio  River ; and  certainly  no  glacier  or 
glacial  water  current  could  have  set  up  through  it.  In- 
deed, all  the  land  to  the  south  is  too  high  to  furnish  any 
outlet  for  such  a current. 

Where  the  Baltimore  and  Ohio  R.  R.  crosses  the  Cheat 
River  its  grade  is  1,397',  instead  of  795'  the  height  of  the  ter- 
race top  ; and  where  it  crosses  the  deep  channel  of  the 
Monongahela  at  Fairmount,  in  W.  Virginia,  its  grade  is  888'. 
The  Glover’s  Gap  tunnel  through  the  divide  to  the  west 
is  at  1,150',  and  although  it  sinks  again  to  887'  in  crossing 
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N.  Fork  of  Fisk  Creek,  it  crosses  the  divide  towards 
Wheeling  throngh  the  Welling  Tunnel  at  1,193'. 

In  a word,  the  water  and  ice  movements  of  the  ice-and 
ice-and  after-ice  age  mnst  have  taken  the  direction  of  the 
present  river  channels. 

Passing  now  to  a consideration  of  the  Upper  or  4th  ter- 
race at  New  Brighton,  its  top  is  at  a level  of  215'  above 
low  water,  or  (about  885'  above  tide) ; and  its  sand  and 
clay  character,  and  isolation  from  the  Northern  Drift  de- 
posit beneath  it,  plainly  speak  of  a subsequent  age  and 
entirely  different  method  of  formation.  In  fact,  it  resem- 
bles the  terraces  of  the  Monongahela  Valley.  But  its 
height  is  very  moderate.  The  5th  terrace  at  Bellevue,  higher 
up  the  Ohio,  is  280'  to  300'  above  low  water,  equal  to  1,030' 
to  1,050'  above  tide.  As  we  ascend  the  river  the  top  ter- 
race becomes  still  higher  ; at  Chartiers  Creek  mouth  390' 
(about  1,090'  above  tide) ; and  at  Monongahela  City,  the 
7th  terrace,  480'  (about  1,200'  above  tide) ; and  Prof. 
Stevenson  describes  the  great  terrace -plain  of  Brush  Ridge 
in  Fayette  County,  east  of  the  Monongahela,  as  1,290' 
above  tide.* 

Although  Prof.  Stevenson  draws  attention  to  the  fact 

* As  the  oil  well  borings  have  amply  proven  that  the  valleys  of  the  Ma- 
honing and  Beaver  were  originally  one  or  two  hundred  feet  deeper  than  they 
are  now,  their  beds  having  been  filled  to  that  depth  with  gravel,  Ac . from 
the  north ; so,  oil  wells  in  the  northern  counties  have  proven  that  the  elevated 
valleys  m which  French  Creek,  Oil  Creek,  the  Brokenstraw,  the  Connawango, 
and  the  Allegheny  River  itself,  now  flow  (all  of  them  southward)  were  once 
much  deeper  ; for  pipes  have  to  be  driven  through  loose  sand  and  gravel  for 
50'  or  100',  and  even  200',  below  the  nearly  level  surface.  Mr.  Carll  in  his 
forthcoming  Report  (III)  will  show  all  this;  and  the  stopped  up  gates  at 
Franklin,  Titusville,  and  other  points  (stopped  with  drift  and  reopened  more 
recently)  ; and  prove  that  the  original  or  preglacial  drainage  of  his  district 
was  northward  into  Lake  Erie. 

The  broad  sloping  plains  of  soft  material  on  top  and  of  gravel  below,  into 
which  the  northern  wells  were  bored,  are  still  existing  specimens  of  the  above 
described  system  of  broad  sloping  plains  of  clays  and  sand,  based  on  gravel, 
which  existed  in  the  Monongahela  country  when  the  new  rivers  began  the 
excavation  of  the  present  valleys . Had  such  large  rivers  worked  in  the  north 
(instead  of  rills  and  runs  only)  the  stuff  of  these  northern  plains  would  also 
ere  this  have  disappeared,  and  nothing  would  now  remain  of  the  plains  on 
record  but  a top  terrace  or  two  in  patches  here  and  there.  In  fact,  that  pro- 
cess did  take  effect  to  some  extent,  and  Mr.  Carll  has  terraces  of  that  natime 
to  describe . 
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(page  K,  17)  that  “at  every  locality  in  the  Monongahela  val- 
ley where  an  exposure  occurred  it  was  seen  that  the  teTTdce 
is  merely  a shelf  worn  out  of  the  stratified  rocks,  on  which 
the  river  has  spread  a thin  layer  of  detritus'’’’  it  seems  to 
me  probable  that  the  Monongahela  Valley  was  once  filled 
fi’om  wall  to  wall  with  a recent  deposit  of  clay  and  sand  to 
a maximum  height  of  1,290'  above  tide,  or  to  a maxi- 
mum depth  of  1,290'— 750'=540'  over  its  present  bed  ; 
and  that  this  deposit  has  been  reexcavated,  of  course 
by  the  river  itseli,  in  the  course  of  ages,  excepting  only 
such  patches  on  the  ridges  as  rested  on  previous  terraces  of 
erosion,  benches  of  solid  coal-measures — and  excepting 
also  what  was  left  spread  abroad  as  great  clay  and  sand 
plains  over  the  uplands  at  a height  of  1,290'.* 

It  would  follow  that  the  upper  Later  Terrace  Deposit  was 
not  only  a broad  plain  in  the  Monongahela  country,  but 
had  a sloping  surface  towards  Pittsburgh,  falling  from 
1,290'  to  1,090',  and  still  sloping  down  the  vaUey  of  the 
Ohio  River  to  935',  and  even  lower,  before  it  reached  the 
Ohio  State  Line. 

But  if  this  view  be  coiTect,  then  the  whole  of  so  much 
of  the  surface  of  South-Western  Pennsylvania  as  lay  below 
the  contour  line  of  1,290'  was  at  one  time  under  water,  and 
so  into  the  bays  and  branches  of  this  still  water  was 
brought,  by  every  river  and  creek  and  run,  sand  and  mud  ; 
each  bringing,  according  to  its  ability  or  area  of  drainage, 
the  waste  of  the  unsubmerged  Coal  Measure  surface  behind 
and  around  it,  and  dumping  it  first  at  the  heads  of  the  bays, 
and  so  further  and  further  on  down,  but  also  less  and  less 
deep,  until  the  original  Ohio  River  valley  {already  filled  up 
to  a depth  of  300'  or  350'  with  the  First,  Northern  or  Gla- 
cial Drift)  was  still  further  filled  with  a top  covering  of 
Second  or  Local  Clay  and  Sand  deposits  to  various  heights 
above  tide  from  900'  to  1,100' ; and  the  Monongahela  Valley 


*To  this  opinion  however  Mr.  White  emphatically  demurs.  He  looks  upon 
the  upper  clay  terraces  as  older  not  younger  than  the  lower  drift  terraces.  He 
can  not  see  any  evidence  for  the  subsequent  filling  up  the  valleys,  but  con- 
siders the  upper  terraces  as  fragments  of  nver-banks  when  the  rivers  flowed  at 
their  respective  levels.  In  this  opinion  he  agrees  with  Prof.  Stevenson. 


PREFACE.  Q-  XXXiii 

which  never  had  received  the  first  drift,  to  a height  of  from 
1,100'  to  1,290'. 

§ 12.  Before  considering  the  nature  of  this  submergence, 
it  is  weir  to  notice  Mr.  White’s  interesting  statements  re- 
specting “Perched  Blocks,”  for  they  become  an  important 
item  of  our  information,  and  lead  directly  to  two  conclu- 
sions, 1.  the  one  already  argued,  namely  the  universal  sub- 
mergence up  to  1,290',  and  2.  the  necessity  for  increasing 
the  depth  of  that  submergence  somewhat,  say  to  1,300'  or 
even  1,400'  above  present  tide  level. 

Masses  of  granite,  erratic  from  far  northern  regions,  lie 
perched  upon  the  highest  hill  tops  of  Beaver  County,  west 
of  the  Beaver  River  and  north  of  the  Ohio  River.  Confined 
to  that  district  none  have  been  seen  east  of  the  one  river 
nor  south  of  the  other.  Very  numerous  in  places,  and 
varying  in  size  from  a few  inches  to  several  feet,  (and  one  is 
known  to  have  been  10'  x 8'  x 6'  see  page  10  Q)  they  are 
found  at  a maximum  height  of  1,300'  above  tide. 

Ice-bergs,  or  floes  of  ground-ice,  are  the  only  carriers  of 
such  rocks  to  such  localities  ; and  these  carriers  must  have 
floated  at  that  or  at  a still  higher  elevation.  This  proves 
the  submergence  of  the  district.  But  had  the  submergence, 
been  much  greater  than  to  1,300'  the  country  between  the 
Beaver  and  Alleghany  rivers  would  have  received  its  share 
of  ice  droppings  ; and  so  might  the  country  to  the  south 
of  the  Ohio  river. 

It  is  evident  that  the  current  which  brought  the  granite- 
laden ice,  not  only  descended  the  broad  valley  of  the  Bea- 
ver and  Shenango  Rivers,  but  turned  down  the  valley  of 
the  Ohio  River  and  floated  the  ice  onward  so  as  to  drop  its 
stones  on  the  hills  of  South-Eastern  Ohio. 

Three  prominent  knobs  stand  up  above  the  general  hill- 
country  east  of  the  Beaver  River : Big  Knob,  in  Kew  Se- 
wickley  township  1,450' ; a knob  in  McCandless  township, 
1,375' ; and  a knob  in  Pine  township*  1,395'  above  present 
tide  level.  The  first  is  an  outlying  relic  of  Morgantown 
Sandstone  ; the  other  two  are  outlying  relics  of  Upper  Pitts- 
burgh Sandstone  protecting  patches  of  the  Pittsburgh  Coal 

* See  pages  Q 27,  30,  189,  190 ; Q 169 ; Q 171 . 
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bed.  Judging  by  their  shape  alone  these  knobs  must  have 
had  their  heads  above  the  waters,  and  stood  like  islets 
beaten  by  the  waves.  But  either  they  were  too  small  to 
detain  the  passing  ice-drift ; or  it  was  borne  far  to  the  west 
of  them  by  the  faster  moving  central  part  of  the  current ; 
or  more  probably  still  a slow  moving  current  of  warmer 
water  setting  from  the  Monongahela  Yalley  and  Virginia 
kept  the  Beaver  current  always  to  the  westward. 

It  is  needless  to  seek  for  the  origin  of  this  latter  current 
in  any  cause  other  or  greater  than  that  which  provides  the 
country  of  the  Monongahela  with  its  present  noble  river  or 
group  of  rivers  and  their  thousand  affluent  streams— the 
annual  rain  fall — which  would  supply  the  smaller  branches 
of  the  Ohio  Biver  also,  as  it  still  does.  iSTo  other  difference 
in  the  operations  of  the  cause  could  have  occurred  beyond 
this,  viz  : that  all  the  erosion  of  the  unsubmerged  lands  and 
mountain  slopes,  all  the  sand  and  mud  which  is  now  swept 
along  for  1,500  miles  to  form  the  delta  of  the  Mississiiipi 
and  fill  up  the  Gulf  of  Mexico,  came  then  immediately  to 
rest  in  the  deep  and  wide  submerged  water-ways  of  South- 
Western  Pennsylvania.  And  hence  the  sloping  plane  of 
the  Second  or  Upper  TeiTace  Deposit. 

Was  the  water  salt,  or  fresh  ? 

Even  supposing  the  ocean  level  to  have  been  raised  (or 
the  continent  sunk)  by  the  required  1,300',  the  rain  fall  cur- 
rent flowing  northward  and  westward  through  these  land- 
locked avenues  would  make  their  waters,  if  not  fresh,  at 
least  bracldsh ; especially  considering  the  comparatively 
short  time  during  which  the  submergence  lasted ; for  its 
recent  occurrence  is  proven  by  the  earlier  and  underlying 
Northern  Drift  Deposit. 

How  far  did  the  1,300'  level  carry  this  (salt  or  fresh) 
standing  water  up  the  present  river  valleys  of  Western 
Pennsylvania  ? 

Up  Chartiers  Creek,  the  water  stood  over  Washington 
R.  R.  Station  250'. 

Up  Ten  Mile  Creek,  and  Dunkard’s  Creek,  and  along 
the  Baltimore  and  Ohio  R.  R.,  west  of  the  Monongahela, 
ithe  1,300'  level  would  allow  the  water  to  flow  over  the 
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passes  into  tlie  valleys  on  the  Steubenville  and  Wheeling 
side  of  that  highland. 

Water  at  1,300'  would  stand  300'  above  Grafton  ; would 
ascend  the  Cheat  River  nearly  to  Rowlesburg  ; would  reach 
on  the  Youghiogheny  River  to  Confluence  ; on  the  Loyal- 
hanna  River  to  the  middle  of  its  gap  ; on  the  Conemaugh 
River  to  Conemaugh  Station  on  the  Pennsylvania  R.  R. 
and  Johnstown  would  be  submerged  100  feet ; on  Sandy, 
to  near  the  mouth  of  Paint  in  Somerset  County  ; on  Black 
Lick  and  Two  Lick,  into  their  gaps,  and  exactly  to  the 
county  town  of  Indiana,  which,  like  Confluence,  would 
then  be  situated  at  the  pointed  end  of  a long  narrow  aini 
of  the  sea  ; on  the  Mahoning  River  branches,  to  within  live 
miles  of  the  Clearfleld  County  line  ; on  the  Red  Bank,  to 
Bell’ s Mills  above  Brookville  which  would  be  just  left  dry  ; 

on  the  Clarion  to ; and  on  the  Alleghany  River  to 

the  New  York  State  Line,  Oil  City  being  under  water  300', 
and  Warren  100'. 

East  Sandy,  Tionesta  and  Kenzua  valleys  would  be  three 
pointed  bays  ten  or  twenty  miles  long. 

Warren  being  submerged  100'  the  valley  of  the  Conne- 
wango  and  its  branch  the  Cassadaga  would  be  flooded  far 
into  New  York,  nearly  to  Chautauque  Station  within  14 
miles  of  Dunkirk,  and  an  extra  rise  of  20'  would  pass  the 
water  over  the  divide.  Chautauque  lake  would  become  the 
head  of  a separate  side  bay  to  the  west. 

Ascending  Oil  Creek  Valley  the  water  of  the  1,300'  level 
above  tide  would  pass  Titusville  (submerged  120')  and 
reach  Centreville  on  Oil  Creek  in  north-eastern  Crawford 
County. 

Franklin  being  submerged  300'  French  Creek  would  be 
flooded  across  the  P.  & E.  railroad  at  Le  Boeuf  Station 
and  beyond  it  nearly  to  the  south-west  corner  of  the  State  of 
New  York.  But  all  connection  between  this  French  Cr.  bay 
and  that  of  Oil  Creek  is  cut  off  by  an  isthmus  of  high  land 
bordering  Oil  Creek  on  the  west  and  extending  down  to 
Franklin.  But  the  top  of  this  ridge  would  nowhere  be 
more  than  200'  or  250'  out  of  water. 

From  Franklin  to  Pittsburgh  only  very  short  and  steep 
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ravines  descend  to  tlie  west  bank  of  tlie  Allegliany 
River.  The  crest  of  the  Butler  Oil  Belt  would  be  a 
little  out  of  water.  Butler  itself  would  be  submerged  300' ; 
but  Harrisville,  in  north-western  Butler  County,  would  be 
50'  out  of  water.  The  whole  drainage  of  this  country  is 
south-westward  into  the  water  basin  of  the  Beaver  River;  and 
a general  submergence  to  the  1, 300'  level  above  tide  would 
make  an  open  sea  or  broad  strait  running  north  and  south 
from  Beaver  town  to  Erie.  All  the  main  branches  of  Slip- 
2>ery  Rock  would  make  tributary  bays.  The  Neshannock 
Yalley  would  be  flooded  to  Garrit  Station  ; Mercertown 
would  have  200'  of  water  over  it,  and  Evansburg  in  Craw- 
ford about  20'.  The  water  would  stand  160'  deep  over  the 
R.  R.  summit  north-west  of  Conneaut  Lake.  Meadville 
Station  would  be  130'  underwater,  and  the  whole  Meadville 
Plain  vdtli  Conneaut  Lake  and  the  Pymatuning  Swamj) 
would  be  merged  in  the  ISTorthern  Sea. 

It  can  lie  readily  seen  how  all  Mr.  CarlTs  observations  of 
Drift-plains,  Hills  of  moraine-matter,  and  Buried  river- 
valleys  may  ajiiiear  in  this  new  light  cast  ujion  them  from 
the  evidences  of  a 1,300' submergence  of  Mr.  White’s  more 
southern  district ; and  how  easily  we  can  now  explain  the 
hitherto  anomalous  fact  that  the  Canadian  ice-dropiiings 
are  confined  to  the  west  side  of  the  Beaver  River ; for  there 
was  a low  but  comjilete  and  entire  barrier  of  unsubmerged 
land  entirely  encii’cling  the  Alleghany  River  water-basin  ; 
while  there  was  an  unobstructed  water  way  for  southward- 
floating  ice  to  the  westward  of  it.  While  some,  perhaps 
most,  of  the  ice  moved  across  Northern  Ohio,  so  much  of  it 
as  entered  the  strait  in  the  neighborhood  of  Jamestown  was 
comiielled  to  jiroceed  down  the  Shenango,  the  Beaver  and 
the  Ohio  Rivers  towards  Wheeling. 

The  movement  of  the  ice  through  this  strait  might  con- 
tinue not  only  so  long  as  the  1,300'  level  was  maintained 
but  until  the  level  declined  to  1,150',  when  the  barrier  in 
western  Crawford  must  have  begun  to  apiiear  above  the 
declining  flood,  after  which  event  no  more  granite  erratics 
could  reach  the  hills  of  Beaver  County. 

A injie-line  route  has  been  recently  levelled  by  Chief 
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Engineer  Hermann  Haupt  and  his  assistants,  from  Monte- 
rey Station  on  the  Alleghany  Valley  R.  R.  above  the 
month  of  Redbank — to  Baltimore.  (See  Proceedings  of 
the  American  Philosophical  Society,  October  5,  1877,  page 
136,  et  seg.,  where  the  condensed  notes  of  this  valuable 
survey  are  published.) 

The  zero  of  the  survey  824'*  near  Monterey  was  taken  at 
the  entrance  to  McElroy’s  Coal  Mine  ; the  water  in  Red- 
bank  was  crossed  at  839',  and  the  Mahoning  water  at  794'. 

This  line,  crossing  highlands  as  well  as  valleys,  shoAvs 
that  land  1,500'  high  (above  tide)  closely  borders  the  Alle- 
gheny river  valley,  at  Monterey,  on  the  east ; 1,436',  north 
of  Redbank  Creek  mouth  ; 1,535',  between  the  gorges  of  the 
Redbank  and  the  Mahoning ; and  1,550',  immediately 
south  of  the  Mahoning. 

Crossing  the  Armstrong-Indiana  County  Line,  and  pass- 
ing Smikesburg  over  summits  of  1,460'  and  1,490',  and  de- 
pressions of  1,305',  1,278',  &c. ; George AuUe  and  Marion, 
with  summits  of  1,513',  1,494'  and  1,680',  and  depressions 
(Litt.  Mahon,  head  runs)  of  1,259'  and  1,392'  ; it  finds  a 
ridge  separating  Mahoning  and  Two  Lick,  1,671'  (Two  Lick 
1,374');  and  between  Tavo  Lick  and  the  Susquehanna,  1,962', 
1,986'  and  1,999.20'  (a  high  knob  near  the  Cambria  County 
Line),  declining  eastward  to  1,905'  and  1,830'.  Even  the 
water-way  of  Two  Lick  at  Rapine’s  Old  Saw  Mill  stands 
at  1,510'. 

The  same  high  land  stretches  across  Cambria  County, 
separating  the  Susquehanna  waters  Avhich  flow  northAAmrd 
from  the  Conemaugh  waters  which  flow  in  the  opposite 
direction,  and  joining  the  Alleghany  mountain  crest.  Even 
where  the  pipe  line  crosses  Clearfield  Creek  on  the  north 
slope  of  this  diAude  it  is  1,600'.  The  depressions  in  the 
divide  vary  from  1,687  to  while  its  maximum  leA^els 

vary  from  1,981'  to  2,194'f.  The  high  knobs  of  the  Alle- 
ghany Mountain  Crest  range  in  height  betAveen  2,410'  and 
2,590'  northward  from  Gallitzen,  and  between  2,550'  and 
2,830'  southAvard  from  Gallitzen.  The  gaps  through  which 


* Above  tide  level. 

f Hill  back  of  Ebensburg,  2,170'.  See  Report  HH.  p . xviii  to  xxii. 
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the  Pennsylvania  R.  R.  tunnel  in  Cambria  County  and  the 
Baltimore  and  Pittsburgh  R.  R.  tunnel  in  Somerset  Coun- 
ty are  driven  are  respectively  2,286'  and  2,280' above  tide, 
(the  tunnels  being  at  2,226'  and  2,161'.)  The  knobs  along 
Lani'el  Hill  rise  to  2,470'. 

This  fairly  represents  the  level  of  the  surface  of  Clearfield, 
Jefferson,  Forest,  Elk,  McKean,  Potter,  Cameron,  Lycom- 
ing, Wyoming,  Sullivan  and  portions  of  counties  adjoin- 
ing them  constituting  an  extensive  mountain  forest  belt  of 
western  and  northern  Pennsylvania. 

But  there  is  one  noticeable  break-down  of  this  elevated 
plateau  across  Clearfield  and  Jefferson  counties  ; and 
advantage  has  been  taken  of  it  to  make  the  Low  Glrade  R. 
R.  connection  between  the  Susquehanna  and  Alleghany 
rivers,  known  by  the  name  of  the  Bennett’s  Branch  Ex- 
tension of  the  A.  V.  R.  R.  by  way  of  Red  Bank  and  Sandy 
creeks.  This  low  divide  is  only  about  1,550';  for  the  east 
end  of  the  tunnel  is  1,440'  above  tide.  It  is  sufficient  how- 
ever to  have  prevented  the  extension  of  the  1,300'  level 
water  in  that  direction.  The  isolation  of  the  1,300'  level 
area  from  Middle  Pennsylvania,  Maryland,  and  Virginia  is 
therefore  coinplete. 

It  can  hardly  be  supposed  however  that  the  Atlantic 
Ocean  did  not  then  beat  against  the  slopes  of  every  moun- 
tain in  Eastern  Pennsylvania  which  lifts  its  long  and  sharp 
straight  crest  too  high  for  the  submergence.  R.  R.  grade  at 
Altoona  is  only  1,178'  and  the  horseshoe  curve  in  the  Kit- 
tanning Point  ravine  behind  it  is  1,594'  above  tide.  In  the 
Valley  of  the  West  Branch  of  the  Susquehanna  the  ivater 
would  reach  to  Rathbon  Station  in  Elk  County  (1,299.18' 
uncorrected  level  of  1875)  in  the  valley  of  Bennett’s 
Branch,  to  Ilebner’s  run  Station  beyond  Caledonia  ; and  in 
the  gorges  of  the  Sinnemahoning,  Kettle  Creek  and  Pine 
Creek  to  corresponding  distances  in  the  interior  of  the  great 
plateau.  These  valleys  would  then  resemble  that  of  the 
Hudson  River  between  New  York  and  Albany,  inasmuch 
as  the  latter  is  now  a submerged  ancient  valley  in  process 
of  being  buried  up  under  an  inroad  of  detritus ; coarse 
in  places  (and  in  the  spring-time)  from  the  Adirondack, 
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Catskill,  Taglikonic  mountains,  and  Highland  range  ; and 
fine  in  other  parts  and  seasons  from  the  limestone  and 
shale  valleys  and  the  infiowdng  tides.  The  Coast  Survey 
has  shown  that  the  ancient  valley  of  the  Hudson  extends 
many  miles  out  to  sea,  which  proves  that  the  Atlantic  Sea- 
board has  suffered  a depression  of  1,000'  helow  present  sea 
level.  There  is  no  difficulty  then  in  the  way  of  sujDi^osing 
it  elevated  previously,  in  or  after  the  Glacial  Age,  to  a 
height  of  1,300  feet  above  sea  level.  It  is  of  course  an  open 
question  whether  the  ocean  itself  has  not  alternately  risen 
and  sunk,  instead  of  the  continent.  But  the  discussion  of 
this  physical  problem  would  be  here  out  of  place,  and  its 
solution  is  of  no  importance  whatever  in  drawing  conclu- 
sions affecting  the  buried  valleys  and  perched  blocks  of 
Western  Pennsylvania.  It  will  come  in  place  in  future  re- 
ports on  the  erosion  and  drift  deposits  of  Middle  and 
Eastern  Pennsylvania,  for  which  our  data  are  not  yet  suffi- 
ciently numerous  nor  sufficiently  precise.  The  object  held 
in  view  in  all  that  has  been  said  above  has  been  to  fix  the 
intelligent  attention  of  the  geologists  of  the  different  dis- 
tricts of  the  State  on  the  desirableness  of  closely  observ- 
ing and  copiously  aunotating  all  the  surface  phenomena 
encountered  in  the  progress  of  their  work,  and  to  suggest  a 
right  method  of  collating,  comparing  and  reasoning  on  ob- 
served data,  as  district  after  district  shall  furnish  its  com- 
plement of  facts. 

If  the  conclusions  arrived  at  above  should  prove  to  be 
worthy  of  acceptance,  it  would  follow ; 

Fii’st,  that  the  reexcavation  of  our  western  valleys  has 
been  accomplished  by  a second  generation  of  rivers  essen- 
tially like  the  first  and  occupying  mainly  the  same  lines 
upon  the  map. 

Secondly,  that  the  method  adopted  by  the  reexcavating 
rivers  was  essentially  the  same  as  that  pursued  by  their 
ancestors,  the  previous  excavating  rivers  ; but  a method 
modified  to  suit  a changed  condition  of  things,  in  as  much 
as  the  work  of  the  earlier  set  had  been  entirely  in  the  old 
hard  rocks,  the  Coal  Measures,  while  the  labor  of  the  later 
set  was  expended  upon  several  hundred  feet  of  recent  and 
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therefore  soft  mud  and  sand  ; at  least  until  the  lower  300 
feet  of  coarse  Northern  Drift  was  reached.  The  older 
rivers  had  been  confined  to  deep  trench-like  valleys  ; the 
younger  rivers  meandered  from  side  to  side  over  wider 
gently  sloping  marshy  plains. 

Thu’dly,  that  any  theory  which  assigns  our  Topography 
to  a recent  date  must  be  a mistaken  one  ; that  no  Glacial 
theory  at  all  can  apply  to  it ; that  no  other  agent  than  the 
rain-fall  can  have  sculptured  the  main  features  of  the 
country  ; and  therefore  that  this  carving  must  have  com- 
menced immediately  after  the  Coal  Measures  were  lifted 
continentally  thousands  of  feet  into  the  air  ; that  it  has 
proceeded  ever  since  ; therefore,  that  the  actual  valleys  are 
of  great  geological  antiquity  ; and,  finally,  that  the  Drift 
stuif  which  fills  the  bottom  of  some  valleys  and  the  Ter- 
race sands  and  clays  which  once  filled  them  all  to  various 
heights,  and  portions  of  which  still  cling  to  theu*  walls, 
belongs  to  the  latest  of  the  geological  ages,  viz  : that  im- 
mediately preceding  or  cotemporaneous  with  the  crea- 
tion of  the  mastodon  and  man. 

Although  the  reexcavation  of  the  valleys  since  the  gla- 
cial age  has  been  a slow  and  laborious  operation  occupying 
many  thousand  years,  the  original  excavation,  of  the  val- 
leys previous  to  the  glacial  age  must  have  occupied  an  im- 
mensely longer  time,  beginning  indeed  with  the  emergence 
of  the  Coal  Measures,  and  continuing  without  intermission 
through  the  Middle  Secondary,  Newer  Secondary,  and 
Tertiary  ages.  Not  only  were  the  valleys  deepening  all 
that  time,  but  the  whole  surface  of  the  continental  high- 
lands was  being  constantly  brought  down  nearer  to  the 

* In  this  respect  it  is  interesting  to  observe  that  the  same  superposition  of  a 
leposit  of  loam,  fine  sand  and  clay  upon  an  older  deposit  of  coarse  gravel 
characterizes  the  geology  of  the  surface  of  all  Europe  north  of  the  Pyrenees 
and  Alps,  and  of  all  Asia  north  of  the  Caucasus,  Himalaya  and  Altai  mount- 
ains, as  far  as  Behring’s  straits ; and  still  more  interesting  to  learn  that  the 
remains  of  the  Mammoth  and  of  Man  in  the  Old  World  are  said  to  be  always 
found  in  the  lower  or  coarse  gravel  beds.  The  remains  of  Mastodon  pre- 
served in  the  Pittsburgli  High  School  Museum  were  formd,  and  others  have 
more  recently  reported  to  be  still  lying,  in  the  gravel  bed  of  the  Ohio  River,  in 
front  of  the  City  i^oint  where  the  two  rivers  meet.  (See  page  K,  22) . 
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level  of  the  sea.  It  is  in  view  of  this  phenomenon  that 
Mr.  White’s  descriptions  of  the  outlying  knobs  and 
patches  of  Pittsburgh  and  other  coal  beds  become  doubly 
interesting.  Tliese  show  how  much  further  towards  the 
north  than  they  do  now  the  sandstone,  limestone  and  coal 
beds  once  spread.  On  the  other  hand,  the  erratic  blocks 
which  rest  on  the  hill  tops  show  that  this  general  degrada- 
tion of  the  surface  of  the  country  has  been  comparatively 
slight  since  the  Ice  age,  our  topography  being  indeed  by 
that  time  established  pretty  much  as  we  now  see  it. 

The  power  of  ice  to  erode  a country  has  been  grossly  ex- 
aggerated. The  glacial  excavation  of  great  valleys,  and 
even  of  the  chain  of  the  great  lake  has  been  frequently 
asserted,  in  spite  of  the  absurdity  of  such  a supposition. 
But  one  might  as  well  ascribe  the  depression  of  the  Blue- 
Grass  Country  of  Middle  Kentucky,  or  that  of  the  Central 
Basin  of  Middle  Tennessee,  or  that  of  the  Great  Valley  of 
Eastern  Tennessee  and  Virginia  to  the  agency  of  glaciers. 
During  the  1,300'  submergence  all  these  were  inland  seas 
or  great  lakes,  like  those  existing  in  onr  day  between 
Canada  and  the  United  States.  They  are  excavated  in  the 
same  Lower  Silurian  formations  with  Lake  Ontario  and 
Lake  Champlain.  Because  these  latter  happen  to  remain 
reservoirs  of  water,  that  is  no  reason  for  assigning  to  them 
a peculiar  origin. 

In  like  manner  Lakes  Erie,  Huron  and  Michigan  are  in 
all  respects  similar  to  the  excavated  Devonian  and  Upper 
Silurian  valleys  of  Pennsylvania,  Virginia,  Tennessee  and 
Alabama,  except  that  they  hold  standing  water.  Were 
their  outlets  deep  enough  to  drain  them  no  one  would  im- 
agine them  due  to  the  action  of  ice,  or  think  of  assigning 
them  a date  so  recent  as  that  of  the  Glacial  age. 

I have  repeatedly  urged  the  important  consideration  that 
the  main  agent  or  condition  of  erosion  is  the  chemical 
solution  of  the  limestone  formations.  This  is  plainly 
true  of  all  the  anticlinal  valleys  of  the  Appalachian  belt, 
extending  from  Canada  to  the  Gulf  of  Mexico.  It  is  evi- 
dently true  of  the  limestone  basin  of  Middle  Tennessee 
and  of  the  Blue-Grass  country  of  Kentucky  ; for  millions 
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of  caverns,  large  and  small,  sink  holes,  sinking  springs, 
rivers  disappearing  under  ground  and  reappearing  further 
on,  dark  ravines,  natural  bridges,  attest  the  fact,  show  the 
process  still  going  on  and  explain  it  in  all  its  details.  The 
sandstone  and  shale  formations  have  been  let  fall  and 
disintegrated  by  the  gradual  failure  of  the  dissolving  lime- 
stone formations  which  were  their  underground  supports. 

And  what  is  true  of  the  Alleghanies  is  true  of  the  Jura, 
the  Pyrenees,  the  Appenines  and  all  other  mountain  ranges 
composed  of  alternations  of  thick  and  thin  calcareous  and 
silicious  strata,  folded  more  or  less  into  anticlinals  and 
synclinals.  It  makes  no  difference  whether  the  eroded 
country  be  near  the  pole  or  near  the  equator,  the  features 
of  erosion  are  always  the  same,  and  its  amount  stands  in 
proportion  to  the  thickness,  intercalation  and  solubility 
of  the  limestone  layers,  and  to  the  time  elapsed. 

This  will  be  expressed  more  fully  in  future  reports  of 
the  survey  relating  to  Middle  Pennsylvania. 

But  a more  important  because  more  practical  subject  for 
thought  to  the  miner  and  capitalist  is  furnished  by  a still 
older  and  hitherto  little  known  stage  in  the  process  of  ero- 
sion,— an  erosion  of  the  Coal  Measures  themselves  during 
the  age  of  the  formation  of  the  coal  beds. 

This  subject  was  alluded  to  by  Prof.  Stevenson  in  his  re- 
port on  G-reene  and  Washington  counties,  K ; and  it  will 
be  more  fully  discussed  by  him  in  his  forthcoming  report 
on  the  Ligonier  valley,  KKK. 

Such  an  ancient  valley  of  erosion  is  exposed  by  the  Pan- 
handle railway  near  Hay’s  Station  in  Washington  Coun- 
ty. At  the  east  end  of  the  cut  five  formations  are  visible, 
the  top  one  being  sandstone.  In  the  middle  of  the  cut 
this  top  sandstone  occupies  the  whole  section,  thus  : — 


Sandstone, 

Sandstone,  . . . 

25' 

Sandstone, 

Sandy  Shale,  . . 

20' 

Sandstone, 

- 

Variegated  Shale,  . 

4' 

Sandstone, 

Limestone,  . . . 

H' 

Sandstone, 

^ Variegated  Shale,  . 

10' 
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The  phenomenon  is  worthy  of  the  most  critical  examina- 
tion, and  is  thus  described  by  Professor  Stevenson  : — 

“At  Fort  Pitt  Station,  this  sandstone  is  fully  75  feet  thick 
and  begins  at  40  feet  below  the  Pittsburgh  Coal  Bed,  so  that 
it  may  be  the  Counellsmlle  Sandstone.  From  this  ijoint  to 
perhaps  three  fourths  of  a mile  beyond  Walker’s  Station,  it 
forms  a bold  bluff  alongside  of  the  run,  up  which  the  track 
passes;  but  about  midway  between  Walker’s  and  Hay’s 
Stations  the  bluff  suddenly  disappears,  its  place  being 
taken  by  a grassy  bank  with  a gentle  slope,  and  at  Hay’ s 
Station  the  following  section  was  obtained,  the  lower  por- 
tion being  found  in  a cut  just  beyond  the  disapjpearance  of 
the  sandstone  bluffs. 


1.  Pittsburgh  Coal  Bed 11' 

2.  Interval, 70 

3.  Flaggy  Sandstone, 20' 

4.  Shale, 3' 

5.  Limestone, 2' 

6.  Interval, 40' 

7.  Limestone, li' 

8.  Sandy  Shale, 35' 


“Ho.  5 is  the  limestone,  which  is  replaced  at  Fort  Pitt. 
Here  it  is  75  feet  above  the  track,  which  makes  the  total 
rise  of  the  strata  between  the  appearance  and  the  disap- 
pearance of  the  sandstone  nearly  150  feet.  The  dip  of  the 
rocks  is  about  80  feet  per  mile,  while  that  of  the  sandstone 
is  not  far  from  40  feet,  since  at  the  western  side  the  lower 
as  weU  as  the  upper  limestone  has  been  replaced  by  the 
sandstone.  Both  of  these  rocks  must  have  been  above  the 
surface  at  the  time  the  erosion  took  place,  and  the  dip 
must  have  been  about  40  feet  per  mile  in  a south-east  direc- 
tion ; but  this  sandstone  belongs  to  the  upper  part  of  the 
Lower  Barren  series,  so  that  the  Claysville  axis  must  hare 
existed,  in  this  locality  at  least,  as  a distinct  fold  before 
the  deposition  of  the  Connellsmlle  Sandstone.  This  eroded 
valley  was  traced  northward  for  some  distance,  the  sand- 
stone having  been  recognized  in  the  same  position  on  the 
Steubenville  pike.  Its  extent  southward  is  unknown,  as  in 
that  direction  the  horizon  is  nowhere  exjiosed  within  the 
State  of  Pennsylvania. 
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“On  tlie  west  side  of  tlie  ClaysviUe  axis,  and  at  a sliort 
distance  east  from  Oakdale  Station  on  the  Panhandle  rail- 
road, the  same  phenomena  are  even  more  fully  exposed,  for 
there,  in  a succession  of  cuts,  both  sides  of  an  eroded  valley 
are  shown.  This  valley  is  tilled  with  a sandstone  precisely 
similar  in  character  and  relationship  to  that  occupying  the 
valley  between  Fort  Pitt  and  Hay’ s Station. 

‘ ‘ The  next  axis  toward  the  east,  the  W ashington,  shows 
similar  erosion.  This  anticlinal  crosses  the  Monongahela 
River  oxjposite  Pittsburgh,  and  xiasses  almost  directly 
under  the  Sheffield  steel- works.  Just  east  from  that  locali- 
ty, and  a little  below  Birmingham,  the  following  section  is 
ex]iosed  alongside  of  the  railroad  : 


1.  Limestone, 3' 

2.  Shale, 2' 

3.  Green  Limestone, V 

4.  Coal, 1' 

6.  Shale, 6 


“Just  before  reaching  the  steel- works,  the  Shale,  No.  2, 
cuts  out  Nos.  3,  4,  and  5,  and  extends  to  an  unknown  depth 
below  the  track.  This  gaj)  occuiiies  the  exact  plane  of  the 
axis,  and  extends  for  many  yards  east  and  west.  On  its 
eastern  side,  the  Crinoidal  Limestone  dijis  east,  and  on  the 
west  side  it  dips  west.  The  shale  tilling  the  gaj)  is  similar 
in  conixiosition  to  the  main  portion  of  the  bed,  but  is  com- 
paratively structureless,  being  without  regular  bedding. 
How  far  this  condition  extends  is  not  known.  At  the 
south  under  this  axis  the  horizon  is  concealed,  while  north- 
ward it  has  been  cut  away  by  the  rivers  for  a long  distance. 

“A  very  similar  case  of  ancient  erosion  is  found  on  the 
Conemangh  River,  almost  directly  under  the  crest  of  the 
arch  of  the  Blairsville  anticlinal.  It  is  thus  described  in 
the  Report  of  the  First  Survey,  Vol.  II,  p.  600  : 

“ In  the  exposure,  which  is  several  hundred  yards  long, 
the  rocks  exhibit  striking  changes  in  character : thus,  at 
one  XDoint,  the  shale  under  the  sandstone  is  10  feet  thick, 
but  in  a few  rods  becomes  a sandstone,  which  rests  directly 
on  the  coal.  The  shales  between  the  coal  seams  thicken 
and.  thin  variously.  At  one  jilace  where  this  appearance 
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presents  itself  tlie  coal  seemingly  terminates  in  tlie  sand- 
stone. Near  the  place  where  these  disappear  with  a west 
dip  beneath  the  water  level  the  massive  sandstone  resting 
on  the  coal  changes  wholly  to  shale  for  a thickness  of  12 
feet ; the  sandstone  then  presents  a vertical  wall,  40  or  50 
feet  thick,  in  coarse  gray  massive  strata,  with  irregular 
lines  of  deposition  along  the  canal.” 

“Erosions  of  smaller  extent  were  seen  at  many  places 
along  the  axis.  They  explain  many  perplexing  variations 
in  detail,  which  one  finds  in  comparing  sections  obtained 
in  following  up  an  anticlinal. 

“The  Nineveh  synclinal,  in  the  southern  portion  of  Greene 
County,  shows  an  intercalated  group  of  rocks,  which  is 
altogether  wanting  in  all  synclinals  except  the  Waynes- 
burg  in  the  same  county.  It  is  absent  also  from  all  the 
anticlinals  except  in  the  extreme  southern  portion  of  the 
county,  where  it  barely  crosses  the  Pin  Hook  axis  into  the 
Waynesburg  synclinal,  along  Gray’s  Pork  of  Ten-mile 
Creek.”  {^Letter  dated  Nocember,  1877.) 

I was  disposed  to  make  reference  to  the  extraordinary 
local  deposit  of  gravel  and  sand,  at  Homewood,  cutting  out 
the  Ferriferous  Limestone,  as  possibly  a similar  eroded 
valley  deposit  of  Coal  Measure  age.  But  Prof.  AVhite  pro- 
tests against  such  an  assumption  on  the  ground  of  the  non- 
existence of  visible  nonconformability  where  the  plains  of 
erosion  ought  to  exhibit  such.  He  thinks  the  deposit  of 
the  sands  and  gravel  synchronous  with  that  of  the  shales, 
the  one  set  changing  into  the  other.  He  points  to  the  fact 
that  the  Limestone  is  not  cut  off  on  each  side  sharp  and 
while  at  its  maximum  thickness,  but  slowly  and  steadily 
thins  away  to  a tutenmergal  clay,  and  then  to  nothing. 
The  coal  beds  were  prevented  from  gi-owing  in  the  shallows, 
at  Homewood  because  continually  swept  by  the  waves  and 
currents  which  deposited  the  gravel ; whereas,  on  the  Con- 
noquenessing,  three  mdes  distant,  slight  emergences  of 
the  land  alternated  with  slight  submergences,  permitting 
serial  vegetation  (or  the  accumulation  of  vegetable  mate- 
rial) at  one  time,  and  burying  it  up  at  another. 

§ 13.  The  only  other  subject  which  need  be  referred  to  in 
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this  preface  is  that  of  Petroleum,  and  for  this  the  reader 
must  consult  the  final  chapter  of  the  report,  and  the  repro- 
duction, on  a very  reduced  scale,  of  a map  of  the  Smith’ s 
Ferry  Oil  Field  published  in  the  Centennial  Atlas  of  Beaver 
County,  by  which  the  number  of  wells  sunk  may  be  better 
imagined  than  described.  Records  of  a few  wells  in  But- 
ler County  will  be  found  by  reference  to  the  word  W ells  in 
the  Third  Index.  But  the  data  are  too  widely  scattered 
and  too  unreliable  to  be  of  much  value,  and  it  would  be 
unwise  to  anticipate  Mr.  Carll’s  forthcoming  Second  Report 
on  the  geology  of  the  Oil  Region,  which  will  treat  the 
theme  in  a systematic  manner. 

J.  P.  LESLEY. 

1008  Clihtok  Street,  Philadelphia, 

January  1,  1878. 


A Species  of  Fungus  recently  discovered  in  the  shales  of 
the  Darlington  Goal  Bed  {Lower  Productive  Coal  Meas- 
ures^ Alleghany  River  Series')  at  Cannelton,  in  Beaver 
County^  Pennsylvania.  {With  a plate.) 

By  Leo  Lesqueeeux. 

{Read  before  the  American  Philosophical  Society,  October 

19,  1877.) 

The  discovery  of  a Fungus  in  connection  witli  plants  of 
the  coal  measures  is  not  less  remarkable  than  that  of  land 
plants  in  the  Silurian. 

Lindley  and  Hutton,  in  their  Fossil  Flora  of  England, 
1831-33,  have  represented  (plate  65  of  the  first  volume)  a 
kidney  shaped,  round,  flattened  body,  whose  outline  and 
surface,  marked  by  zones  of  alternate  density  and  coloring 
along  the  borders,  recall  somewhat  the  characters  of  some 
of  the  hard  Fungi  seen  upon  old  trunks  of  the  forests  at 
the  present  time  and  known  as  Poly  pores,  Bolets,  etc.,  or 
generally  called  Sponge-Mushrooms.  The  characters  of 
this  fossil  organism  are  so  uncertain  that  the  authors  them- 
selves, though  applying  to  it  the  generic  name  of  Poly- 
porites,  consider  as  very  doubtful  its  reference  to  the  vege- 
table kingdom. 

Mr.  Bowman,  the  discoverer  to  whom  the  species  is  dedi- 
cated as  P.  Bowmanni,  remarks,  that  one  of  his  specimens 
might  be  taken  for  the  scale  of  a fish  or  of  some  great  Sau- 
rian. Since  that  time  no  kind  of  remains  referable  to 
Fungi  has  been  seen  in  the  coal,  except  one  specimen  found 
in  the  Anthracite  measures  near  Pottsville,  Pa.  It  is  ap- 
parently identical  with  the  English  species,  and  does  not 
afford  any  more  light  upon  its  nature.  This  specimen, 
however,  contradicts  by  its  habitat  its  reference  to  the 
animal  kingdom,  as  no  remains  of  this  kind  are  found  in  the 
Anthracite  measures  of  Pennsylvania. 
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But  there  are  in  the  Tertiary  Lignitic  of  the  Bocky 
Mountains  some  clay  beds  associated  with  coal  wherein 
are  intercalated  shaly  fragments  colored  in  concentric 
zones  by  penetration  of  iron  in  such  a way  that  they  ex- 
actly represent  the  appearance  of  the  fossils  described  by 
the  English  authors.  The  zones,  about  two  millimeters 
wide,  are  of  different  hardness,  and  the  soft  white  ones  be- 
ing more  easily  disintegrated,  they  form  a series  of  alter- 
nately elevated  and  depressed  concentric  bands,  similar  to 
those  described  as  characters  of  the  Polyporites  of  the  coal. 

However  this  may  be,  we  have  now  from  the  Carbonifer- 
ous a fossil  ]ilant  which  is  by  all  its  characters  positively 
referable  to  the  Fungi.  This  plant,  which  was  discovered 
under  the  bark  of  a Sigillaria,  is  referable  to  the  genus 
Rhizomorpha.,  a fungose  substance  which  even  until  the 
present  time  has  very  rarely  been  recognized  with  organs 
of  fructification,  and  is  therefore  admitted  as  a kind  of 
mycelium.,  or  as  the  first  stage  of  the  life  of  a fungus.  Spe- 
cies of  various  and  numerous  forms  of  these  vegetable  organs 
are  commonly  found  under  the  bark  of  trees,  or  between 
layers  of  decaying  wood  in  the  forests,  and  some  have  been 
described  under  different  specific  names. 

Rhizomorpha  Sigillari^,  sp.  nov. 

PI.  f fig.  9. 

Stem  flattened,  irregular  in  form,  round,  polygonal,  elon- 
gated and  linear  or  amorphous  ; branches  diverging  all 
around,  either  simple  or  forking,  even  anastomosing  in 
various  directions,  inflated  towards  the  top,  club  shaped 
and  obtuse  or  slightly  flattened  by  compression,  and  marked 
upon  the  surface  by  a netting  of  narrow  wrinkles  resembling 
veins  and  their  divisions  in  veinlets. 

The  figure  exactly  represents  the  specimen  which  botan- 
ists will  easily  recognize  as  bearing  the  appearance  of  some 
of  our  present  so-called  species  of  Rhizomorpha.  The  sur- 
face wrinkles,  distinctly  seen  in  fig.  9 b enlarged,  seem  to 
have  been  produced  by  compression  and  contact  of  an  upper 
layer  of  bark  reposing  upon  them.  In  their  normal  state 
the  same  appearance  is  remarked  upon  living  forms  of  these 
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Fungi.  It  is  tlie  same  with  the  flattened  body,  the  mode 
of  branching,  the  different  size  and  length  of  the  branches, 
which  are  evidently  widened  and  modified  in  their  form 
and  directions  according  to  the  space  left  under  the  bark 
for  their  development. 

Though  no  doubt  could  be  entertained  about  the  relation 
of  this  organism,  which  was  discovered  in  detaching  the 
upper  layer  of  bark  of  a Sigillaria,  I nevertheless  referred 
the  matter  to  the  opinion  of  some  of  my  corresponding 
friends,  to  whom  I sent  the  figure  of  the  plant  in  order  to 
have  every  possible  evidence  on  this  subject.  Among 
others,  Dr.  Casimir  Roumegudre  of  Toulouse,  France,  who 
has  large  collections  of  Fungi  and  who  is  known  by  numer- 
ous scientific  memoirs  on  this  difficult  branch  of  botany, 
answered  my  request  by  the  communication  of  many  speci- 
mens of  the  different  forms  of  Rhizomorjpha  of  our  time 
whose  characters  are  comparable  to  those  of  the  fossil  one. 
Remarking  on  its  relation  as  far  as  it  could  be  recognized 
from  the  figure  of  this  organism  (the  same  as  that  repro- 
duced here)  he  says  : I was  extremely  interested  by  the  ex- 
amination of  your  Rhizomor'pha  Siglliarioe  and  startled  by 
the  appearance  of  structure  which  seems  to  relate  that 
American  fossil  organism  to  European  congeners ; I have 
especially  examined  in  comparison  the  described  forms  of 
Rhizomor'pha  subcorticalis,  where  I find  characters  which 
have  removed  my  first  hesitation  in  regard  to  your  views. 
One  of  these  forms,  the  teredo  of  Persoon,  has  few  ramifica- 
tions, nerves  anastomosing,  and  the  primary  branches  are 
flattened,  enlarged  and  rugose  as  in  the  fossil  specimen 
from  Cannelton.  The  form  latissima  described  by  Kick, 
in  the  flora  of  Flanders,  from  under  the  bark  of  Betula  alba, 
has  a flattened  body  resulting  from  the  impression  or  co- 
hesion of  some  stems,  etc. 

From  the  specimens  communicated  to  me,  most  of  the 
forms  of  R.  subcorticalis  present  the  mode  of  anatomosis 
in  abnormal  direction,  as  seen  at  the  base  of  the  branch  c. 
Others  have  a flattened  stem  when  unfolding  under  some 
closely  pressed  piece  of  bark  ; but  the  branches  generally 
take  their  cylindrical  form  when  they  come  to  more  space 
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especially  where  air  is  accessible.  Though  it  is  always 
difficult  to  find  the  top  of  the  branches,  they  are  generally 
inflated  or  club-shaped  as  in  the  fossil  specimen. 

Dr.  Roumegu^re  adds  to  the  dry  specimen  a figure  of  R. 
subcorticalis,  which  represents  a stem  flattened  and  en- 
larged, as  in  the  body  of  our  fossil,  with  branches  bearing 
at  the  surface  small  tubercles  composing  a false  peridium, 
one  of  which,  more  advanced  into  maturity,  has  produced 
a club  shaped  body  identically  similar  to  those  of  Hilaria 
digitaia,  an  autonome  Fungus.  This  production  has  been 
as  yet  very  rarely  observed.  Except  that  the  ramifications 
of  the  branches  of  that  living  species  are  longer  and  not 
inflated  at  the  top,  which  is  not  discernible  in  the  specimen, 
the  fossil  form  is  remarkably  similar  to  it. 

I received  also  from  Professor  C.  H.  Peek,  of  Albany, 
some  specimens  of  WiizomorpJia  more  or  less  representing 
the  character  of  R.  Sigillarice. 

No  fossil  plant  published  until  now  from  any  of  the  geo- 
logical formations  of  Europe  or  of  America  has  any  rela- 
tion to  this.  In  Sternberg,  Vers.,  ApJilebia  tenuiloba, 
represented  in  Vol.  II,  pi.  Iviii,  Fig.  2,  might  be  quoted  as 
bearing  some  relations  to  the  plant  of  Cannelton  by  its 
branches  u-regularly  diverging  from  an  enlarged  amorphous 
central  mucleus.  But  though  this  species,  a mere  variation 
of  A.  adnascens,  Pr.,  represents  a j)arasite  plant,  it  has, 
like  the  others  described  under  this  generic  name,  a dis- 
tinct system  of  nervation,  according  to  which,  the  divisions  of 
the  primary  stems  are  in  an  outside  or  upward  direction, 
and  therefore  do  not,  and  cannot  anatomose  either  in  right 
angle  or  in  abnormal  direction,  as  is  the  case  with  plants  of 
cellular  tissue.  Thus  we  should  have  only  for  compaiison, 
outside  of  the  Fungi.,  marine  plants  or  Fucoids,  and  of 
course  the  presence  of  marine  plants  in  connection  with 
Sigillaria.,  even  under  the  bark  of  trees  of  this  kind,  is  an 
impossibility. 

Habitat.  I found  this  vegetable  organism  in  shaly  cannel 
or  cannel  shale  of  the  Cannelton  coal,  of  Beaver  County, 
in  company  with  the  proprietor,  Mr.  I.  F.  Mansfield,  who 
in  pursuing  systematic  researches  for  fossil  remains  has  ob  ■ 


PREFACE. 


Q.  li 

tained  a remarkably  rich  series  of  rare  and  new  species  of 
plants  of  the  Carboniferous.  The  character  of  a rib  of 
Sigillaria  is  easily  recognized  upon  the  figure  of  the  sx)eci- 
men,  which  bears  also  one  round  scar  of  the  under  surface. 
The  upper  layer  of  bark  transformed  into  coal  was  broken 
into  small  fragments  to  fully  expose  the  fossil  Fungus. 
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PART  I. 

SUMMARY  STATEMENT  OF  THE  GEOLOGY  OF  THE  DISTRICT. 


Chapter  I. 

Topography  of  the  Surface  and  Character  of  Soil. 

The  district  of  AY estern  Pennsylvania  described  in  this 
Report  includes  all  of  Beaver  county  north  from  the  Ohio 
river,  the  southern  half  of  Butler,  and  that  portion  of  Alle- 
gheny lying  north  from  the  Ohio,  and  west  from  the  Alle- 
gheny river.  It  thus  extends  from  the  Allegheny  river  to 
the  Ohio  State  line,  and  embraces  an  area  of  about  900  square 
mUes. 

The  general  surface  of  the  country  may  be  described  as 
hilly  ; for,  except  along  the  Ohio  river,  there  is  very  little 
valley  surface  in  any  portion  of  the  district.  There  is  a 
great  similarity  in  the  topography  along  all  the  streams,, 
and  when  we  have  described  one,  we  have  practically  de- 
scribed the  surface  features  along  all.  This  is  due,  of 
course,  to  the  similar  character  of  the  rocks  out  of  which 
all  have  carved  their  channels ; for,  -with  very  few  excep- 
tions, all  the  streams  which  rise  withm  the  district  have 
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tlieir  sources  in  the  Barren  Measures,  and  their  months  in 
some  portion  of  the  Lower  Productive  Coal  Series.* 

Taking  any  one  of  the  principal  streams  and  passing  from 
its  mouth  to  its  source  we  would  meet  with  the  following 
surface  conditions : 

At  its  mouth,  and  all  along  its  course  through  the  Lower 
Coal  series,  the  hills  rise  very  abruptly  on  either  side,  often 
leaving  the  bed  of  the  stream  to  occupy  the  entire  valley 
surface  between.  They  continue  steep  and  rugged  until 
their  summits  pass  above  the  massive  sandstones  at  the 
base  of  the  Barren  Measures ; then  the  hills  slope  gently 
away ; their  outlines  are  rounded,  and  we  frequently  find 
broad  and  almost  level  stretches  of  land  on  their  summits. 

Sometimes  the  valley  will  mden  out  and  give  us  nice 
bottom  lands  on  each  side  of  the  stream  for  a short  dis- 
tance ; but  this  state  of  aifairs  is  the  exception  and  not  the 
rule. 

Frequently  the  stream  flows  in  a deep  gorge  with  im- 
mense cliffs  of  sandstone  rising  almost  perpendicularly  on 
each  side ; and  this  is  the  case  especially  when  it  cuts 
through  the  massive  rocks  at  the  base  of  the  Barren  Meas- 
ures. 

Near  the  head  of  the  stream,  where  its  bed  lies  above 
these  massive  rocks,  a great  change  occurs  in  the  topog- 
graphy.  The  narroiv  gorge  in  which  the  stream  below  was 
flowing  becomes  a beautiful  valley  ; the  steeji  and  rugged 
liills  are  replaced  by  a gently  rising  surface,  which  slopes 
gradually  away  in  the  distance  ; the  stream  itself  becomes 
sluggish,  and  the  whole  ar*ea  is  farming  country. 

It  will  thus  be  seen  that  nearly  all  the  arable  land  of  the 
district  lies  on  the  high  lands,  back  from  the  steep  bluffs 
which  border  all  the  streams,  except  near  their  sources. 

Thefre  are  two  prmciijal  watersheds . Tlie  most  import- 
ant one  of  these  enters  the  district  from  the  north,  in  the 

* The  term  “Barren  Measures ” will  be  used  in  this  report  instead  of  Lower 
Barren  Measures,  because  the  Upper  Barren  Measures  are  confined  to  the 
country  further  south,  and  there  can  be  no  misunderstanding  produced  by  a 
convenient  return  to  the  use  of  the  term  universally  employed  in  the  old  re- 
ports. By  “Lower  Coal  Measures”  will  alwaj^s  be  meant  Lower  Productive 
Coal  Measures. 
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eastern  portion  of  Butler  county,  and  passing  south,  forms 
the  divide  between  the  Avaters  lioAAdng  east  into  the  Alle- 
gheny, and  those  floAving  west  into  the  Connoquenessing. 

This  dMde  holds  a south  course,  rudely  parallel  to  the 
Allegheny  river,  to  the  southern  margin  of  Butler  county, 
when  it  turns  abruptly  to  the  west,  and  passing  along  the  line 
between  this  county  and  Allegheny,  forms  the  divide  be- 
tween the  waters  flowing  north-west  into  the  Connoqueness- 
ing,  and  those  flowing  south-east  and  south  into  the  Alle- 
gheny and  Ohio  rivers. 

It  continues  in  a westerly  direction  to  near  the  Avestern 
line  of  Allegheny  county,  when  it  is  deflected  to  the  south- 
east by  the  valley  of  Brush  creek ; but  passing  it,  around  the 
heads  of  the  tw*o  SeAAucklies,  it  takes  a north-west  direction 
through  Beaver  county,  and  Anally  terminates  in  a narroAv 
high  tongue  of  land  between  the  Big  Beaver  and  Connoque- 
nessing,  near  the  mouth  of  the  latter  stream. 

The  other  water-shed  extends  north  and  south  through 
the  western  part  of  Beaver  county,  and  forms  the  divide 
between  the  waters  of  the  Big  and  Little  Beavers. 

Rivers. — The  Allegheny  river  Aoavs  along  the  eastern  mar- 
gin of  the  district,  from  Freeport  to  Pittsburg.  The  folloAV- 
ing  are  its  principal  tributaries,  commencing  at  the  north  : 

Big  Buffalo  rises  in  the  north-eastern  part  of  the  district, 
and  flowing  south  along  the  margin  of  Butler  county  drains 
all  that  portion  of  it  east  from  the  dhude,  and  receiAung 
from  the  west  Long,  Rough,  and  Cornplanter  runs,  and 
Little  Buffalo,  it  empties  into  the  Alleghany  at  Freeport. 
It  carries  a large  amount  of  water,  and  is  a bold  and  rapid 
stream.  The  channels  of  its  tributaries  are  mere  gorges 
cut  down  through  the  Buffalo  and  Mahoning  Sandstones, 
which  rise  in  vertical  cliffs  along  their  sides.  The  Butler 
branch  of  the  West  Pennsylvania  railroad  passes  up  Little 
Buffalo. 

Big  and  Little  Bull  creeks,  are  the  next  to  the  south 
which  rise  in  the  southern  portion  of  Butler,  flow  south 
through  Allegheny,  and,  uniting  one  mile  above  Tarentum, 
empty  into  the  river  at  that  point. 

Big  and  Little  Beer  creeks,  in  a similar  manner,  rise  in 
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the  northern  part  of  Allegheny,  and,  flowing  south-east, 
rndely  iiarallel  to  each  other,  unite  two  miles  from  the  Al- 
legheny liver,  and  empty  into  it  at  Harmerville. 

Ihne  creek  comes  next  on  the  south,  and  is  the  largest 
stream  in  this  iiortion  of  the  county.  It  heads  in  several 
branches  in  the  north-west  part  of  Allegheny,  and,  flowing 
in  a south-east  course,  receives  numerous  tributaries,  and 
enters  the  Allegheny  a short  distance  below  Sharpsburg. 
Its  sides  are  very  steep  and  rough,  and  covered  in  many 
jilaces  with  a dense  growth  of  pine  trees,  whence  its  name. 

Girtie’ s run  and  Butcher’ s run  are  the  remaining  streams 
which  enter  the  Allegheny  south  of  Pine  creek.  Both  are 
small,  and  the  latter  is  the  one  on  which  occurred  the  dis- 
astrous flood  at  Allegheny  City,  in  1874,  when  two  hundred 
persons  were  drowned. 

The  Ohio  river  forms  the  entire  southern  boundary  of  the 
district.  From  Pittsburg  to  the  mouth  of  the  Big  Beaver 
its  general  course  is  north-west ; but  there  it  turns  abruptly 
to  the  south-west,  and  continues  in  that  general  direction  to 
the  Ohio  State  line. 

Wood’s,  Jack’s,  Lowrie’s,  and  Killbuck  runs,  and  Little 
Sewickley  creek  are  the  principal  streams  entering  the  Ohio 
in  xVllegheny  county.  They  are  all  comparatively  small, 
and  drain  only  a limited  area.  Their  descent  is  very  rapid, 
hoAvever,  and  they  are  subject  to  sudden  floods. 

Big  Sewickley  creek  forms  most  of  the  boundary  beGveen 
Allegheny  and  northern  Beaver.  It  is  a rapid  stream,  and 
drains  a considerable  area  in  both  counties. 

Legionville,  Tivebaugh,  Crow’s,  and  Dutchman’s  runs,  all 
rising  in  Beaver  county,  flow  south  with  a rapid  fall. 

Big  Beaver  River  enters  Beaver  county  nearly  in  the 
center  of  its  northern  line,  flows  nearly  due  south,  divides 
northern  Bea  ver  into  two  nearly  equal  portions,  and  empties 
into  the  Ohio  at  Rochester.  It  cuts  far  down  into  the  mas- 
sive conglomerate  sandstones  which  lie  at  the  base  of  the 
Lower  Productive  Coal  series  ; and  their  outcrops,  rising  in 
immense  perpendicular  cliffs  along  its  banks,  render  its 
course  very  void  and  picturesque.  Near  the  Paper-mill 
above  Beaver  Falls,  the  ilver  leaves  its  ancient  channel  and 
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meanders  about  in  the  top  member  of  the  Conglomerate 
which  here  forms  the  bed  for  more  than  three  miles,  and 
causes  the  rapid  fall  in  the  stream  which  affords  Beaver 
Falls  and  New  Brighton  their  unrivaled  facilities  for  water- 
power. The  descent  of  the  Beaver  is  twenty  feet  to  the  mile 
until  the  Conglomerate  has  passed  below  its  bed. 

The  tributaries  of  the  Beaver  within  the  county  are  all 
small  streams,  except  Brady’ s run  which  enters  it  from  the 
west  below  New  Brighton.  But  just  north  from  the  Beaver 
county  line  the  Connoquenessing  empties  into  it. 

Connoquenessing  Creek  drains  nearly  all  the  southern 
half  of  Butler  county,  as  well  as  portions  of  Allegheny  and 
Beaver.  It  takes  its  rise  in  the  Eastern  part  of  central  But- 
ler in  several  branches,  which  unite  near  Butler  town  to  form 
the  main  stream.  The  general  course  from  this  point  is  a 
little  south  of  west,  though  it  makes  many  large  sweeps 
both  to  the  south  and  to  the  north.  All  of  its  important 
tributaries,  with  one  exception,  enter  it  from  the  south. 
These  are  in  descending  order : — 

Thorn,  Glade,  Breakneck,  and  Brush  creeks,  which  all 
head  up  in  the  divide  against  the  streams  which  flow  south- 
east into  the  Allegheny  and  Ohio.  Their  courses  are  uni- 
formly to  the  north-west,  or  directly  opposite  to  those  of 
Pine,  Deer,  and  Bull  creeks  which  rise  on  the  other  side  of 
the  water-shed. 

Little  Connoquenessing  puts  into  the  main  stream  from 
the  north-east  a short  distance  above  Harmony.  It  also 
drains  a large  area,  and  flows  almost  parallel  to  the  Big 
creek  for  several  miles,  being  sej)arated  from  it  in  many 
places  by  only  a high  narrow  ridge. 

The  country  along  the  Connoquenessing  from  Butler  to 
within  a few  miles  of  Harmony  is  a perfect  wilderness,  and 
the  channel  of  the  stream,  a deep  and  narrow  gorge.  This 
is  due  entirely  to  the  great  Buffalo  Sandstone,  which  spreads 
in  one  unbroken  sheet  of  conglomerate  all  over  this  area. 
It  comes  at  an  elevation  of  150 — 200  feet  above  the  stream, 
and  caps  the  steep  bluffs  in  long  lines  of  cliffs,  while  its  de- 
bris and  huge  fragments  cover  the  slopes  below.  The  same 
state  of  affairs  occurs  on  the  Little  Connoquenessing,  and 
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the  country  along  it  is  even  more  of  a wilderness  than  that 
on  the  Big  creek.  The  fall  of  the  Connoqnenessing  from 
Butler  to  near  the  northern  margin  of  Beaver  county,  is 
only  about  six  feet  to  the  mile  ; but  there  at  Hazen’ s bridge 
it  cuts  down  to  the  Conglomerate,  and  entering  it  the  de- 
scent is  rapidly  increased  to  twenty-five  feet  per  mile,  which 
it  retains  until  meeting  the  Slippery  Rock,  and  is  even  then 
very  little  decreased  throughout  the  rest  of  its  course  down 
to  the  Big  Beaver.  The  scenery  along  the  Connoqnenessing 
after  it  begins  to  cut  into  the  Conglomerate  is  wild  and 
grand.  Its  channel  is  a miniature  canon  with  vertical  cliffs 
of  massive  sandstone  rising  100  feet  above  its  bed.  This  is 
a noted  resort  for  excursion  parties  during  the  summer. 

All  the  tributaries  entering  the  Ohio  below  the  mouth  of 
the  Big  Beaver  are  small  and  insignificant  streams,  until 
we  approach  the  State  line,  where  the  Little  Beaver  comes 
into  it  from  the  north,  having  its  mouth  in  Pennsylvania 
but  soon  passing  into  Ohio  as  we  ascend  it.  This  stream 
drains  a large  area,  and  carries  off  the  water  from  the  west- 
ern part  of  Beaver  county,  by  means  of  the  North  Fork  and 
other  smaller  streams. 

The  Pennsylvania,  or  North  Fork  of  Little  Beaver,  is  a 
comparaiively  sluggish  stream;  but  at  Fredericktown,  Ohio, 
where  it  joins  the  main  stream,  the  axis  which  crosses  there 
brings  up  the  massive  sandstone  at  the  base  of  the  coal 
measures,  and  the  stream,  cutting  down  into  it,  falls  at  the 
rate  of  25  feet  per  mile  from  this  point  to  its  mouth. 
From  Fredericktown  to  near  its  mouth  it  flows  along  the 
edge  of  the  State,  two  to  three  miles  west  from  the  line. 

The  soils  of  the  district  are  largely  derived  from  the  de- 
composition of  the  Barren  Measure  shales  and  sandstones; 
and  as  these  measures  contain  a comparatively  small  quan- 
tity of  lime,  we  of  course  find  only  two  classes  of  soils  re- 
sulting, viz  : stiff  clays  and  light  sandy  soils.  The  Lvo  are 
often  intermingled  and  jiass  from  one  into  the  other  through 
all  shades  of  gradation.  The  rich  black  loams,  so  common 
in  Washington  and  Greene  Counties,  are  almost  unknown 
in  this  district. 


SOILS  OF  THE  DISTEICT.  Q.  7 

In  the  portion  of  Allegheny  with  which  we  have  to  do, 
the  soils  are  derived  exclusively  from  the  Barren  Measure 
rocks,  except  along  the  river  terraces.  Hence  they  are  never 
naturally  rich,  yet  with  proper  attention  to  fertilizing  can 
be  made  very  productive. 

The  red  clays  which  universally  accompany  the  Barren 
Measure  series  in  this  portion  of  the  coal  held,  become  in 
many  cases  a regular  nuisance  to  the  farmers  ; for  it  seems 
that  no  amount  of  cultivation  can  render  them  fertile,  while 
they  form  a soil  so  stiff  and  tenacious  that  the  plough  can 
only  with  the  greatest  difficulty  be  drawn  through  it.  The 
largest  and  most  persistent  of  these  red  clay  bands  comes 
about  the  middle  of  the  series  ; and  in  the  northern  portion 
of  Allegheny,  where  the  highlands  are  somewhat  level,  this 
stratum  makes  the  surface  rock  over  a considerable  area, 
and  whole  farms  are  sometimes  rendered  comparatively 
sterile  by  its  presence. 

In  Butler  county  also  nearly  all  the  arable  soils  are  de- 
rived from  the  Barren  Measure  rocks  ; for  although  the 
streams  cut  down  into  the  lower  coals,  yet  the  hill  sides  are 
so  steep  and  rugged  that  their  cultivation  is  rarely  attempted, 
and  consequently  all  the  farming  lands,  with  few  exceptions, 
lie  back  from  the  streams  on  the  high  lands  composed  of 
Barren  Measures.  From  this  it  results  that  a large  portion 
of  the  county  has  a poor  soil,  and  requires  constant  fertili- 
zation to  render  it  a productive  farming  country. 

The  best  farming  lands  of  Butler  are  in  the  vicinity  of 
Harmony  and  Zelienople,  where  the  Connoquenessing  has 
carved  a broad  and  beautiful  valley  out  of  the  Lower  Coal 
Measures,  and  the  soil  thus  derived  is  very  rich  and  strong. 

Likewise  in  Beaver  county  the  Barren  Measures  are  the 
source  of  by  far  the  larger  portion  of  the  soils  ; since  here, 
as  in  Butler,  the  hill-slopes  bordering  the  streams  are  so 
steep  and  rough  that  they  are  seldom  cultivated,  and  all 
the  farming  lands  come  high  up  on  the  hills  which  are  cov- 
ered with  these  Barren  Measure  rocks. 

The  only  exception  to  this  is  the  valley  of  the  North 
Fork  of  the  Little  Beaver,  which  is  occupied  by  the  Lower 
Coal  Measures,  and  has  a very  fair  sod. 


8 Q.  EEPORT  OF  PEOGKESS.  I.  C.  WHITE,  1876. 

From  what  has  been  said  of  the  derivation  of  the  soils  in 
this  district,  it  will  be  seen  that  the  farmers  have  very  little 
in  their  favor  with  which  to  begin,  and  hence  the  use  of 
fertilizers  is  necessary  to  secure  a paying  crop.  But  while 
the  great  majority  have  learned  that  it  pays  to  enrich  the 
soil  with  common  manure,  yet  the  farmers,  with  very  few 
exceptions,  appear  to  be  in  comparative  ignorance  of  the 
benehcial  effects  of  the  use  of  lime. 

The  Lower  Barren  Measures,  from  which,  as  we  have  seen, 
nearly  all  the  soils  of  the  district  are  derived,  contain  very 
little  limestone,  and  hence  the  small  amount  of  calcareous 
matter  originally  in  the  soil  has  nearly  all  been  used  up  by 
the  annual  extraction  of  croj)s,  so  that  the  land  is  literally 
famishing  for  lime.  There  are  very  few  farms  on  which 
lime  sufficient  for  all  agricultural  purposes  cannot  be  ob- 
tained, yet  there  are  scarcely  a dozen  farmers  in  the  dis- 
trict who  make  a regular  and  systematic  use  of  it,  notwith- 
standing the  fact  that  its  application  would  frequently  in- 
crease the  production  an  hundred  fold.  This  apparent  in-. 
difference  of  the  farmers  to  their  own  interests  can  be  ac- 
counted for  in  two  ways  : A large  proj)ortion  of  them  are 
unaware  that  the  apx)lication  of  lime  would  particularly 
benefit  their  land  or  increase  their  crops,  and  the  other  por- 
tion do  not  know  that  there  is  any  limestone  on  their  lands. 
I have  frequently  seen  the  Crinoidal  Limestone  in  immense 
piles  along  the  fence  rows,  whither  it  had  been  hauled  from 
the  fields  as  a cumberer  of  the  ground,  the  owner  of  the 
land  never  once  suspecting  it  to  be  a limestone. 

This  district  however  can  never  be  a famous  farming  re- 
gion, because  the  soil  can  be  more  profitably  employed  in 
grazing.  Many  of  the  Beaver  county  farmers  are  begin- 
ning to  appreciate  the  fact,  and  of  late  years  have  turned 
their  attention  more  to  stock-raising  and  wool-growing. 
Hay  is  also  grown  to  a considerable  extent  by  many  of  the 
farmers  of  Northern  Allegheny  and  Southern  Butler. 

Along  the  Oliio  rivei-  and  in  the  vicinity  of  Allegheny 
city,  gardening  is  pi’ofitably  pursued,  since  a ready  market 
for  every  description  of  vegetables  can  always  be  found  at 
Pittsburg. 


Chaptee  II, 


Surface  Geology ; Drift;  Terraces ; and  Ancient  and 
Buried  Hirer  Channels. 

1.  The  Drift. — The  valleys  of  the  Ohio  and  the  two 
Beavers  are  now  filled  with  Glacial  Drift,  similar  in  many 
respects  to  that  which  spreads  in  an  unbroken  sheet  over 
northern  Ohio  and  north-western  Pennsylvania. 

Ho  direct  evidence  can  be  found,  however,  that  any  of 
the  great  ice  streams  of  the  Glacial  Period  ever  extended  so 
far  south  as  the  Ohio  river,  within  the  limits  of  this  dis- 
trict. It  is,  therefore,  very  probable  that  the  great  beds  of 
metamorphic  boulders  and  cobble  stones,  which  now  oc- 
cupy the  valleys  of  these  streams,  and  extend  in  many 
cases  two  or  three  hundred  feet  above  their  present  beds, 
owe  their  transportation  hither  to  the  streams  themselves, 
which  have  carried  them  down,  during  floods  and  freshets, 
from  more  northern  localities  where  these  streams  and  their 
tributaries  cut  through  the  true  Glacial  Drift. 

What  makes  this  more  probable  is  that  the  boulders 
themselves  are  all  rounded  and  water- worn,  while  the  blue 
clay  which  forms  their  matrix  so  to  speak  in  the  true  Drift, 
further  north,  is  here  never  seen,  but  its  place  is  occupied 
by  coarse  river  sand  and  gravel,  which  fill  up  the  spaces 
between  the  cobble  stones. 

This  transported  material  is  very  conspicuous  at  the 
mouth  of  the  Big  Beaver,  where  it  is  seen  in  the  steep  bluffs 
along  the  railroad.  It  has  there  been  quarried  away  exten- 
sively for  ballast.  At  this  point  it  appears  in  a perpen- 
dicular cliff,  as  the  whole  mass  has  been  cemented  by  the 
percolation  through  it  of  water  charged  with  lime  and  iron. 
The  weathering  of  the  bluff  gives  the  material  a kind  of 
stratified  appearance,  and  many  of  the  cobble  stones  cohere 
so  firmly  that  they  cannot  be  dislodged  without  fracture. 
They  vary  from  one  to  six  inches  in  diameter,  and  consist 
of  granite,  gneiss,  greenstone,  quartzite,  sandstone,  con- 
glomerate, limestone,  &c. 
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Erratics. — There  is  one  class  of  rocks,  however,  which 
we  find  scattered  over  the  surface  of  north-western  Beaver 
county  that  do  not  owe  their  transportation  southward  to 
the  streams,  nor  have  they  any  connection  with  the  Grlacial 
Drift  proper.  These  erratic  blocks  of  granite  are  confined 
to  the  valley  of  the  Big  Beaver,  and  that  portion  of  Beaver 
county  west  from  it.  They  have  never  been  seen  within 
the  district  east  of  it,  nor  south  of  the  Ohio  river  in  Pennsyl- 
vania. They  are  found  lying  on  the  surface  in  the  valleys, 
on  the  hill  sides,  and  on  tlie  summits  of  the  highest  hills, 
xklong  the  Big  Beaver  hills,  in  the  northern  part  of  the  county, 
they  were  seen  1,300  feet  above  tide,  and  none  rise  too  high 
for  them,  although  from  some  high  knobs  they  have  been 
hauled  olf  by  the  farmers,  and  one  unacquainted  with  the 
fact  might  be  led  to  sujipose  that  the  knobs  in  question 
passed  above  their  limit.  They  are  of  all  sizes,  ranging 
from  six  inches  in  diameter  up  to  several  feet.  One  was 
seen  in  Darlington  township  ten  feet  long,  eight  feet  across 
and  six  feet  high.  In  many  places  they  are  scattered  so 
thickly  as  to  almost  cover  the  surface,  as  is  the  case  on  the 
high  ground  in  the  borough  of  Beaver  Falls. 

Dr.  He  wherry  accounts  for  the  presence  of  similar  isolated 
rocks  in  Ohio,  by  supposing  that  during  the  most  recent 
submei’gence  of  the  continent  they  were  transported  by  ice- 
bergs, which,  breaking  away  from  the  Canadian  highlands, 
gradually  melted  as  they  passed  into  the  warmer  waters  of 
the  soutli,  and  drojoped  their  imbedded  crystalhne  rocks 
upon  the  surface  where  we  find  them. 

This  is  in  all  probability  the  true  theory  of  their  trans- 
portation, and  yet  there  is  a confessed  difficulty  in  under- 
standing Avhy  their  southward  limit  should  be  so  sharply 
defined  at  the  Ohio  river ; for  none  pass  across  it  into 
southern  Beaver,  as  I have  been  over  every  townshqi  in  it, 
always  on  the  lookout  for  them,  but  seeing  none. 

3.  Terraces. — Along  the  Ohio  and  Big  Beaver,  are  some 
very  handsome  terraces.  Those  facing  the  Big  Beaver  are 
continuous  with  those  facing  the  Ohio.  The  principal  ones 
come  at  the  following  elevations  above  the  rivers  : 
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Fourth  terrace,  . . 

Third  terrace,  . . 

Second  terrace,  . . 

First  terrace,  . . 


Fifth  terrace. 


280  to  300  feet. 
200  to  220  “ 
120  to  130  “ 
60  to  80  “ 
30  to  40  “ 


The  first  terrace  constitutes  the  flood  plain  of  the  river, 
and  is  constantly  present.  All  the  islands  in  the  Ohio  river 
are  remnants  of  this  one.  Where  exposed  along  the  river 
banks,  it  is  seen  to  consist  of  coarse  sand  and  silt,  together 
with  some  gravel,  and  an  occasional  boulder.  It  is  proba- 
ble, however,  that  these  exposures  do  not  properly  represent 
the  true  constitution  of  this  terrace,  since  its  material  is 
being  constantly  rehandled  at  every  flood. 

The  second  terrace  is  also  quite  persistent  along  the  Ohio 
and  Big  Beaver,  and  furnishes  sites  for  many  of  the  towns. 

In  the  vicinity  of  Sewickley  it  has  a very  wide  expanse, 
and  forms  the  beautiful  site  for  that  toAvn.  Phillipsburg, 
opposite  the  mouth  of  the  Big  Beaver,  is  situated  on  it ; 
and  the  larger  portions  of  New  Brighton  and  Beaver  Falls 
are  built  on  the  same.  The  structure  is  finely  exposed  at 
Rochester,  where  it  has  been  extensively  dug  away  for  bal- 
last for  the  railroad.  It  is  seen  to  be  a perfect  mass  of 
rounded  and  polished  cobble  stones,  commingled  with  coarse 
sand  and  gravel.  The  most  of  the  boulders  are  of  metamor- 
phic  rock,  and,  as  previously  stated,  have  been  derived  from 
the  Drift. 

The  third  terrace  is  also  persistent  along  both  rivers,  and 
many  towns  are  likewise  situated  on  it.  Among  these  are 
Economy,  Beaver,  Gleorgetown,  and  the  upper  portions  of 
Rochester,  New  Brighton,  and  Beaver  Falls. 

The  structure  of  this  terrace  is  the  same  as  the  one  below  it, 
except  that  the  rock  material  is  coarser,  the  rounded  and 
polished  boulders  being  somewhat  larger.  Along  the  Bea- 
ver, and  below  its  mouth  along  the  Ohio,  this  terrace  is  a 
mere  boulder  bed,  but  as  we  pass  above  it  the  crystalline 
rocks  cease,  and  we  go  up  over  a rocky  escarpment  to  the 

Fourth  terrace,  which  has  been  extensively  eroded,  and 
is  now  seen  in  only  a few  localities.  It  is  quite  prominent 
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along  the  Big  Beaver,  however,  and  near  its  top  supports 
a deposit  of  yellowisli-white,  greasy,  aluminous  clay. 

The  fifth  terrace  is  seen  a few  miles  below  Pittsburg,  and 
the  upper  part  of  Bellevue  is  built  on  it.  Small  crystalline 
gmvel  is  seen  near  its  top.  This  terrace  is  also  seen  along 
the  hill  back  from  Economy,  and  at  the  mouth  of  Big  Beaver, 
although  no  metamorphic  rocks  are  found  in  connection  with 
it  there. 

At  New  Brighton  the  succession  of  the  terraces  is  seen  bet- 
ter than  at  any  other  locality,  and  we  find  them  at  the  fol- 
lowing elevations  above  the  Big  Beaver : 


Fourth  terrace, 215' 

Third  terrace, 125' 

Second  terrace, 80' 

First  terrace, 30' 


The  first  terrace  is  quite  narrow,  and  is  a mere  shelf  along 
the  bed  of  the  Beaver. 

The  second  terrace  is  quite  extensive,  and  the  larger  por- 
tion of  the  town  is  located  on  it.  This  is  the  one  along  which 
the  railroad  passes  through  the  town.  It  is  a perfect  mass 
of  rounded  and  polished  metamorphic  rocks. 

On  the  third  terrace  the  upper  portion  of  the  town  is 
built,  and  it  also  covers  a considerable  area.  The  structure 
is  well  exposed  in  cuttings  along  the  streets  which  pass  from 
the  second  terraee  up  on  to  the  third. 

The  fourth  terrace  is  that  on  which  “ Kenwood”  stands. 
It  is  also  seen  at  the  brick-yard  on  the  hill  above  the  Terra- 
cotta works  of  Elverson  & Sherwood. 

A section  of  these  terraces,  from  the  top  of  the  fourth 
down  to  the  river,  is  as  follows  : — 

1.  Sand  mixed  with  clay  and  an  occasional 

boulder  of  rounded  sandstone, 6'  to  10' 

2.  Greasy,  aluminous  clay,  creamy  white  in  color 

and  used  at  the  Terra-cotta  works  for  the 

manufacture  of  plant  pots, 5'  to  8' 

3.  Bocky  escarpment  covered  with  debris  down 

to  the  level  of  third  terrace, 


75' 
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4.  Rounded,  and  polished  boulders  of  granite, 
gneiss,  conglomerate,  sandstone,  limestone, 

&c.,  varying  in  size  from  one  to  ten  inches 
in  diameter  and  lying  in  immediate  contact, 
with  sand  and  small  pebbles  filling  up  the 
inter-spaces,  down  through  third,  second, 
and  first  terraces  to  the  river,  125' 

Terrace  clay. — The  fourth  terrace  extends  up  the  Beaver 
for  a long  distance  and  is  still  covered  with  the  creamy  clay 
which  is  seen  at  New  Brighton. 

Where  the  Pittsburg,  Fort  Wayne  and  Chicago  railroad 
crosses  Wallace’s  run,  three  miles  above  Beaver  Falls, 
this  clay  is  seen  in  the  top  of  the  cut,  and  a sample  of  it 
from  that  locality  gave  by  analysis  of  Prof.  AVuth  of  Pitts- 
burg: Water  9.80,  Silica  51.34,  Alumina  33.50,  Lime  1.85, 
Alkalies  1.11,  Magnesia  .70,  Iron  .78. 

This  deposit  was  evidently  accumulated  at  the  bottom  of 
one  of  the  ancient  lakes  which  overspread  this  region,  and 
it  probably  marks  the  upper  limit  to  which  the  valleys  of 
the  Beaver  and  Ohio  were  filled  with  silt  during  the  Cham- 
plain Period. 

It  cannot  be  certainly  known  however  that  the  old  val- 
leys were  refilled  to  a higher  level  than  the  top  of  the  third 
terrace,  for  here  the  metamorphic  boulders  apparently 
cease,  and  a rocky  escarpment  leads  up  to  the  fourth  ter- 
race at  every  point  where  the  fourth  is  seen. 

Not  so  with  the  escarpments  of  the  second  and  third 
terraces ; for  these,  although  they  are  quite  steep,  are  cut 
down  through  the  boulder  bed  itself,  and  at  New  Brighton 
a well  commencing  on  the  top  of  the  third  terrace  would  pass 
through  nothing  but  this  deposit  down  to  the  level  of  the 
Big  Beaver. 

At  Beaver,  several  wells  commencing  at  the  top  of  the 
third  terrace  have  been  sunk  down  to  the  level  of  the  Ohio, 
but  no  solid  rock  was  found  in  any  of  them. 

Terrace  lines  are  also  seen  along  some  of  the  tributaries 
of  the  Big  Beaver  and  Ohio. 

On  the  Connoquenessing  at  Harmony  some  very  broad 
handsome  terraces  occur  at  20,  60,  and  110  feet  above  the 
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stream.  They  cannot  be  traced  for  any  distance  along  it, 
because  the  valley  narrows  very  much  both  above  and  be- 
low this  point  and  they  have  been  cut  away  by  erosion. 

In  the  valley  of  the  Little  Beaver  terraces  are  also  fre- 
quently seen,  but  they  have  suffered  much  from  erosion, 
and  no  general  system  can  be  made  out. 

Gi'ctml  Bed. — One  mile  east  from  ISTew  Grallilee  along  the 
Pittsburg,  P.  W.  and  Chicago  R.  R.  occurs  what  is  locally 
known  as  the  “gravel  bed.”  It  has  long  been  dug  for  bal- 
last, and  is  well  exposed  at  the  side  of  the  raili’oad.  It  is 
there  60  feet  thick  and  is  seen  to  consist  of  rounded 
boulders  of  granite,  limestone,  sandstone,  &c.,  together 
with  fragments  of  coal,  and  much  coarse  sand  filling  up 
the  intervals  between  the  boulders,  and  also  occurring  in 
irregular,  lenticular  masses  by  itself.  This  is  a remnant  of 
one  of  the  terraces  along  the  little  Beaver,  and  its  top 
comes  130  feet  above  the  bed  of  the  creek  at  this  point, 
showing  that  the  valley  of  this  stream  was  silted  up  to  the 
same  level  as  those  of  the  Ohio  and  Big  Beaver,  since  this 
corresponds  to  the  third  terrace  along  the  latter  streams. 

f Buried  River  Channels. — The  Ohio  river  flows  around 
this  district  on  a bed  of  boulders  and  detritus  which  ex- 
tends to  an  unknown  depth,  as  no  explorations  have  ever 
reached  its  bottom.  The  piers  of  the  railroad  bridge  across 
the  Big  Beaver  river  near  its  mouth,  are  built  in  an  old 
channel  of  the  Ohio  river,  and  no  rock  foundation  could  be 
found  for  them  at  a depth  of  sixty  feet  below  its  present  sur- 
face. N o data  have  yet  been  obtained  which  can  settle  defi- 
nitely the  depth  to  which  this  buried  channel  extends,  but 
from  what  is  known  of  the  ancient  bed  of  the  Big  Beaver 
the  Ohio  must  once  have  flowed  considerably  more  than  100 
feet  below  its  present  level,  and  jDossibly  more  than  200  feet 
below  it.  At  least  this  is  true  of  that  portion  of  it  below 
the  mouth  of  the  Big  Beaver. 

To  one  carelessly  passing  up  the  Big  Beaver  it  would 
seem  as  if  this  stream  could  never  have  flowed  at  a lower 
level  than  it  does  now  ; for  in  the  vicinity  of  New  Brighton 
and  Beaver  Falls  a massive  sandstone  is  seen  stretching 
across  its  bed,  from  bank  to  bank,  in  such  a manner  that 
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there  would  appear  to  be  no  place  for  a buried  channel. 
This,  in  view  of  known  facts,  was  quite  puzzling  to  myself 
until  I had  obtained  the  data  which  put  me  on  the  track 
of  its  ancient  bed. 

I discovered  that  about  seven  miles  above  its  mouth  the 
stream  leaves  its  ancient  channel  far  to  the  right  and  enters 
it  again  at  only  a short  distance  from  the  Ohio  river.  Be- 
tween New  Brighton  and  Beaver  Falls  the  present  open 
channel  passes  almost  at  a right  angle  across  the  ancient 
buried  one. 

The  old  channel  was  much  straighter  than  the  present  one, 
and  as  traced  out  by  means  of  wells,  borings  and  other  ex- 
plorations, it  passes  approximately  along  the  following 
line : It  leaves  the  present  channel  two  miles  above  Beaver 
Falls,  a short  distance  above  the  paper-mill,  and  keeping 
to  the  right  passes  down  through  the  borough  along  the 
present  valley  of  Walnut  Bottom  run.  The  Beaver  Falls 
Cutlery- works  are  situated  near  its  center.  Passing  out  of 
Beaver  Falls  it  crosses  the  present  channel  of  the  Beaver  a 
short  distance  above  the  railroad  bridge,  and  goes  down 
through  New  Brighton  near  the  center  of  the  second  ter- 
race, and  coming  over  close  to  the  present  channel  enters 
it  at  the  lower  end  of  the  town  near  the  mouth  of  Block 
House  run.  From  this  point  the  two  channels  coincide  for 
some  distance  ; but  about  one  mile  above  the  mouth  of  the 
Beaver  the  old  channel  again  veers  off  to  the  right  through 
Bridgewater  and  Beaver  and  passes  into  the  Ohio  some- 
where between  Yanport  and  Beaver  Station. 

To  what  depth  this  old  river  bed  extends,  has  never  been 
determined.  We  know,  however,  that  it  was  more  than  100 
feet  deeper  than  the  present  bed  of  the  Beaver  ; for  in 
building  the  cutlery-works  no  rock  foundation  could  be 
found  at  a reasonable  depth,  and  to  test  the  matter  an  iron 
rod  was  driven  down  which  still  found  no  rock  at  a depth  of 
100  feet  below  the  level  of  the  Beaver. 

In  this  same  old  channel,  a short  distance  south-west  from 
the  paper-mill,  Mr.  Ramsey  informed  me  that  from  the  bot- 
tom of  a well  35  feet  deep  he  drove  a pipe  50  feet  through 
quicksand  and  gravel  without  coming  to  any  rock. 

254579 
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At  tlie  woolen-mills,  in  IN’ew  Brighton,  this  old  channel 
seems  to  pass  along  the  very  edge  of  the  present  one  ; for, 
Mr.  Coale  infonns  me,  that  here,  on  the  left  bank  of  the 
Beaver,  he  drove  a pipe  fifty  feet  below  its  level  without 
finding  any  solid  rock.  It  is  very  probable  that  in  Beaver 
county  this  filled-np  channel  extends  down  200  feet  below 
present  channel  of  the  Beaver  ; for,  according  to  Dr.  New- 
berry, the  oil  wells  bored  at  the  junction  of  the  Mahoning 
and  Shenango  found  no  rock  for  150  feet  below  their  pres- 
ent beds. 

5.  The  Probable  Agent  of  Erosion. — To  what  agent  shall 
we  ascribe  the  erosion  of  these  now  deeply  buried  channels 
along  the  Big  Beaver  and  Ohio  ? 

I have  spoken  of  them  as  though  the  work  had  been  done 
by  the  rivers  themselves  during  a period  of  continental  eleva- 
tion, since  this  is  the  commonly  accepted  theory.  But  a 
class  of  facts  were  observed  in  this  district  for  which  the  above 
theory  fails  satisfactorily  to  account. 

It  was  observed  that  all  the  tributaries,  both  large  and 
small,  which  enter  the  Big  Beaver  and  Ohio  within  this  dis- 
trict are  now  flowing  over  rock  bottoms  within  a few  rods 
of  their  mouths.  Thus — 

A short  distance  above  the  month  of  the  Little  Beaver  a 
massive  sandstone  is  seen  stretching  clear  across  its  bed, 
while  a rocky  escarpment,  rising  on  each  side  to  the  sum- 
mit of  the  hills,  absolutely  precludes  the  possibility  of  a 
buried  channel.  Of  course  it  is  incredible  that  a stream 
carrying  so  much  water  as  the  Little  Beaver  could  have 
flowed  to  within  a few  rods  of  the  Ohio  on  a bed  200  feet 
above  that  of  the  latter  stream. 

At  the  month  of  Raccoon  creek,  which  is  a large  stream 
entering  the  Ohio  from  the  south,  there  is  a rock  bottom, 
with  vertical  cliffs  rising  on  each  side ; so  that  there  no 
buried  channel  can  exist. 

The  Connoquenessing,  which  enters  the  Big  Beaver 
near  the  northern  line  of  the  district,  we  see  flowing  on  a 
rocky  bed  only  one  fourth  of  a mile  above  its  month,  where 
it  is  hemmed  in  by  canon-like  walls  of  the  Conglomerate, 
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whicli  rise  from  the  bed  of  the  stream,  and  likewise  exclude 
all  possibility  of  a buried  channel. 

Numberless  smaller  streams,  but  many  of  which  are  of 
considerable  size,  tell  the  same  story.  It  is  simply  incon- 
ceivable that  all  these  tributaries  could  ever  have  emptied  into 
rivers  which  were  flowing  200  feet  beneath  their  mouths, 
without  at  the  same  time  cutting  down  their  own  channels  to 
nearly  the  same  level.  The  topography  along  these  rivers 
also  shows  that  their  tributaries  could  never  have  occupied 
any  other  channels  than  those  in  which  they  are  now 
flowing. 

W e must  then  accept  one  of  two  conclusions  ; either  that 
the  drainage  lines  which  are  now  occupied  by  these  tributa- 
ries had  no  existence  during  the  long  period  in  which  the  Big 
Beaver  and  the  Ohio  were  excavating  their  now  deejily  buried 
channels,  or  else  that  this  excavation  was  not  done  by  water, 
but  by  streams  of  ice  which  came  down  these  valleys  from 
the  north  during  the  Glacial  Period,  grinding  down  and 
ploughing  up  their  channels  far  deeper  than  the  rivers 
themselves  ever  flowed. 

The  reader  can  take  whichever  horn  of  the  dilemma  he 
prefers. 

[The  above  clear  and  succinct  statement  of  the  interest- 
ing phenomenon  of  a system  of  ancient  river  valleys,  now 
filled  up  with  water-rolled  materials  to  a level  with  the 
present  surface  of  the  country,  in  the  district  of  Western 
Pennsylvania  surveyed  by  Mr.  White,  will  be  supplemented 
by  Mr.  Carll’s  descriptions  of  the  buried  valleys  of  Warren, 
Crawford, ’and  Venango  counties,  in  his  forthcoming  Re- 
port of  Progress  1. 1. 1. 

Other  facts,  serving  to  enlarge  our  view  of  the  case,  and 
to  connect  the  observations  on  ancient  erosion  in  W estern 
Pennsylvania,  with  those  which  have  been  made  in  late 
years  by  Dr.  Newberry  in  Ohio  and  Kentucky,  will  be 
published  in  Mr.  White’ s Report  on  Lawrence  county. 

It  is  not  yet  certain  that  we  are  shut  up  to  the  accept- 
ance of  one  or  other  of  only  two  conclusions.  The  problem 
is  quasi-continental  in  its  breadth,  and  the  collection  of 
facts  is  a slow  process,  and  still  very  incomplete. 

2— Q. 
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Perhaps  the  most  instructive  and  important  aspect  of  the 
subject  is  that  which  involves  the  consideration  of  still 
more  ancient  erosions,  and  brings  together  before  the  eye 
of  the  geologist  the  buried  river  valleys  of  the  Carbonifer- 
ous Era,  with  those  of  the  comparatively  modern  Cham- 
plain age. 

Its  bearing  upon  the  shape,  course,  and  materials  of  the 
Oil  Sand  channels  lends  additional  importance  to  the  sub- 
ject, and  demands  its  most  cautious  and  judicious  treat- 
ment.— J.  P.  L.] 
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Chaptee  III. 

The  Anticlinals  of  the  District. 

The  rocks  exposed  in  this  district  extend  from  the  Pitts- 
burg coal  far  down  into  the  Conglomerate  Series,  thus  giving 
a full  view  of  the  Lower  Barren  Series,  the  Lower  Product- 
ive Coals,  and  about  200  feet  of  the  massive  conglomerate 
sandstones  which  lie  at  their  base. 

The  Pittsburg  coal  is  confined  to  the  summits  of  a few 
very  high  knobs  in  north  Allegheny,  and  there  are  never 
more  than  50  feet  of  measures  above  it. 

The  LoAver  Barren  Series  covers  nearly  the  enthe  surface 
of  north  Allegheny,  and  all  the  highlands  of  South  Butler 
and  Beaver. 

The  Lower  Productive  Coal  Series  occupies  the  escarp- 
ments of  all  the  larger  streams  in  South  Butler,  and  ex- 
tends far  up  on  the  hills  along  all  the  streams  of  Beaver 
county.  Only  the  upper  part  of  this  series  is  brought  to 
the  surface  in  Allegheny  county,  and  that  over  but  a small 
area,  along  the  upper  portion  of  the  Allegheny  river,  and 
along  the  line  of  the  Fifth  or  Brady' s Bend  axis. 

The  Conglomerate  Series  is  seen  only  in  Beaver  county, 
along  the  Big  Beaver  river  and  Connoquenessing  creek. 

1.  The  Anticlinal  of  Brad  f s Bend  passes  through  the 
south-eastem  portion  of  this  district.  Its  axis  enters  Butler 
county  in  the  south-eastern  portion  of  Clearfield  township, 
and  crossing  Long  run  near  this  point  brings  up  the  Ferrif- 
erous Limestone.  Continuing  its  course  south  40°  west  it 
crosses  Bough  run  one  half  mile  below  Denny’s  mill,  and 
there  brings  up  the  top  of  the  Conglomerate. 

It  crosses  Little  Buffalo  near  Saxon  city,  and  passing 
through  the  north-western  comer  of  Buffalo  township  en- 
ters Clinton  near  the  head  of  Sarver's  run,  where  it  brings 
the  Upper  Freeport  coal  to  the  surface.  Passing  on  through 
Clinton  tovmship,  it  crosses  the  head  waters  of  Big  Bull 
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creek  near  Lardintown  and  Pughtown,  where  it  also  ex- 
poses the  Upper  Freeport  coal. 

Entering  Allegheny  county  in  West  Deer  township,  it 
passes  west  of  Culmersville,  and  crosses  Big  Deer  creek  just 
above  Martin’s  coal-works,  where  the  Upper  Freeport  coal 
is  just  brought  to  the  surface  in  the  bed  of  the  creek. 

Passing  through  Hampton  township  it  crosses  Pine  creek 
near  the  mouth  of  Gourd-head  run,  bringing  the  Upper 
Freeport  coal  60  feet  above  the  stream,  and  keeping  it  ex- 
posed for  three  miles  along  the  same. 

Girtie’s  run  is  crossed  at  the  forks  of  the  stream,  above 
Evergreen,  and  the  Axis  reaches  the  Oliio  river  at  the  mouth 
of  Wood’s  run,  three  miles  below  Pittsburg.  This  is  very 
probably  the  Washington  Axis  of  Professor  Stevenson’s 
Eeport  of  Progress  K,  in  Washington  county. 

The  south-east  slope  of  this  Anticlinal  of  Brady’s  Bend 
is  very  sharp,  and  near  its  crest  it  is  frequently  seen  with  a 
dip  of  3°. 

The  north-west  slope  is  also  quite  rapid  for  a short  dis- 
tance, but  it  soon  flattens,  and  the  trough  west  from  the 
Axis  is  very  shallow. 

The  decline  of  the  anticlinal  axis  to  the  south-west  is  very 
rapid.  By  comparing  levels  where  it  crosses  the  Butler 
branch  of  the  West  Pennsylvania  road  on  Little  Buffalo 
creek,  and  where  it  crosses  the  Pittsburg,  Port  Wayne,  and 
Chicago  railroad  at  Wood’s  run,  we  find  its  rate  of  flat- 
tening very  nicely.  Taking  the  Upper  Freeport  Coal  as 
a horizon,  we  find  its  altitude  at  the  crest  of  the  Axis  on 
Little  Buffalo,  near  Saxon  city,  1,175  feet  above  tide,  and 
at  Wood’s  run  where  the  Axis  crosses  the  Ohio  river  the 
same  coal  is  about  100  feet  below  the  railroad  track,  or  630 
feet  above  tide,  thus  giving  us  a southward,  slope  along  the 
crest  of  the  Axis  of  545  feet  in  this  distance  which  in  a 
straiglit  line  is  not  far  from  25  miles. 

This  makes  a decline  of  22  feet  per  mile  along  a line  run- 
ning about  south  40°  west. 

At  Wood’ s run  the  Anticlinal  is  still  quite  marked,  and 
it  makes  a hoist  in  the  rocks  of  160  feet  between  that  point 
and  Pittsburg. 


TJPPEE  PEODUCTIVE  COAL  SEEIES.  Q.  21 

Anticlinal  on  Bull's  creek. — Although  the  Brady’s 
Bend  anticlinal  is  the  only  axis  within  the  district  which 
can  be  definitely  traced,  other  minor  ones  exist. 

3.  The  crest  of  a very  sharp  one  is  seen  crossing  Bull  creek, 
about  four  miles  south-east  from  this  one. 

A Anticlinal  on  Bearer  Rioer. — Passing  west  from  the 
Brady’s  Bend  Anticlinal  along  the  Ohio,  there  is  at  first  a 
sharp  dip  for  a short  distance,  and  then  the  rocks  are  almost 
horizontal  for  about  seven  miles,  when  they  again  commence 
rising  to  the  north-west,  and  continue  rising  in  that  direc- 
tion at  about  the  rate  of  20  feet  per  mile,  until  we  have  as- 
cended the  Beaver  River  nearly  to  the  Lawrence  county  line. 
Here  another  quite  well  marked  Axis  is  seen  crossing  the 
Connoquenessing,  three  fourths  of  a mile  below  Hazen’s 
bridge,  near  the  Beaver  county  line  ; and  crossing  the  Big 
Beaver  about  half  way  between  Clinton  and  Homewood, 
and  the  Little  Beaver,  at  Fredericktown,  in  Ohio. 

North-west  of  its  crest  the  strata  dip  for  only  a short  dis- 
tance, when  they  become  horizontal  again  for  a few ‘miles, 
and  then  recommence  rising  to  the  north. 
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Chaptee  IY. 

The  Upper  Productire  Coal  Series. 

Pittsburg  Coal  Bed. — The  only  representative  of  this, 
svstem  found  within  the  district  is  the  Pittsburg  coal..  It 
occurs  in  a few  outlying  patches  in  Allegheny  county,  in 
the  summits  of  some  of  the  highest  hills,  and  its  whole  area, 
is  not  more  than  250  acres,  of  which  by  far  the  greater  por- 
tion has  already  been  taken  out. 

The  coal  exhibits  a structure  very  similar  to  that  of  the- 
same  bed  along  the  Monongahela  river,  as  will  be-  seen  by 
the  following  section  (Pig.  1,)  from  Mr.  Wright’s,  bank,  in,. 
Franklin  township : 
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1. 

Coal,  2' 

6 " . . 

2. 

Shale,  1' 

6 " . . 

3. 

Coal,  2' 

6 " . . 

4. 

Shale,  . 

5. 

Coal, . . 

. 2'  9 " 

6. 

Shale,  . 

\n 

7. 

Coal, . . 

. 4 " 

8. 

Slate, . . 

ill 

9. 

Coal, . . 

.V  8 " 

Roof  coal . . 6'  6" 
1'  2" 


Main  bench  .4'  10" 


The  roof  coals  are  here  enormously  developed,  but  both 
are  slaty  and  are  never  mined. 

There  are  only  aliout  30  feet  of  rock  above  the  coal  here, 
and  of  course  it  lias  deteriorated  very  much  from  long  ex- 
posure so  near  tlie  surface. 

The  only  rock  ever  seen  in  place  above  the  coal  is  the 
Pitfshvrg  f^cuidstone  which  caps  some  of  the  knobs  and  is 
very  massive. 

The  most  northern  locality  at  which  this  coal  occurs  is  in 
Pine  township,  four  miles  south  from  the  Butler  line.  Here 
a high  knob  towers  100  feet  above  any  of  the  surrounding 
hills,  and  catches  about  three  acres  of  this  coal  in  its  sum- 
mit, several  miles  from  any  other  locality  of  its  out-crop. 

It  is  mined  there  by  Mr.  Enimitt,  and  the  section  is  inter- 
esting from  the  number  of  slate  partings  which  it  shows. 
It  is  as  follows  : (Pig-  2.) 


1. 

Slaty  coal. 

1' 

0 " 

1 

2. 

Shale,  . . . 

4 " 

3. 

Coal,  . . . 

1' 

2 " 

J-  Roof,  ....  3' 

3" 

4. 

Slate,  . . . 

1 n 

b 

5. 

Coal,  . . . 

9 " 

6. 

Shale,  . . . 

1' 

4" 

7. 

Coal,  . . . 

6 '' 

8. 

Slate,  . . . 

1 " 

9. 

Coal,  . . . 

2' 

4 " 

10. 

Slate,  . . . 

1 n 

2 

11. 

Coal,  . . . 

4 " 

. Main  bench,  5' 

5" 

12. 

Slate,  . . . 

1 II 
5 

13. 

Coal,  . . . 

9 " 

14. 

Slate,  . . . 

I't 

15. 

Coal,  . . . 

1' 

4 " J 

i 

From  these  isolated  patches  of  coal  we  learn  that  the 
great  Pittsburg  bed  ouce  extended  all  over  north  Alle- 
gheny, and  probably  over  the  entire  district. 
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Chaptee  V. 

The  Loioer  Barren  Measure  Series. 

In  tMs  series  I have  included  all  the  strata  from  the  Pitts- 
burg coal  down  to  the  Upper  Freeport.  This  seems  a much 
more  satisfactory  arrangement  than  to  limit  the  Barren 
Measures  by  the  Mahoning  Sandstone,  for  that  rock  is  such 
a variable  quantity  that  half  the  time  it  cannot  be  distin- 
guished from  the  rest  of  the  Barren  measures  above  it,  and 
in  such  cases  one  never  knows  where  to  place  the  limit  be- 
tween the  two.  But  by  extending  the  Barrens  down  to  the 
Upper  Freeport  coal,  we  always  have  a definite  horizon  from 
which  to  reckon,  and  one  which  we  can  never  mistake. 

As  previously  stated,  the  Barren  Measures  are  seen  in 
their  fullest  development  only  in  Allegheny,  though  their 
lower  half  spreads  over  Beaver  and  Butler. 

General  Section  in  Allegheny  County. — The  generalized 
section  on  page  plate  1,  fig.  3,  shows  these  measures  as  de- 
veloped in  Allegheny  county  ; and  with  slight  alterations 
it  will  answer  for  the  same  series  as  seen  in  Beaver,  al- 
though the  highest  rock  there  exposed  is  the  Morgantown 
Sandstone.  The  section  is  also  typical  of  the  Barrens  in 
south-western  Butler.  (For  the  text  see  page  24.) 

General  Section  in  Butler  County. — In  the  eastern  por- 
tion of  Butler  county,  and  along  through  the  central  portion 
of  the  area,  we  find  a somewhat  different  series,  which  is 
typified  by  the  following  section,  taken  at  Freeport.  See 
Page  plate  1,  fig.  4.  The  upper  40  feet  of  this  section  is 
not  seen  at  Freeport,  but  is  merely  added  to  complete  the 
section  up  to  the  Crinoidal  Limestone.  (See  page  24.) 
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General  Section  of  tlie  Barren  Measures  in  Allegheny 
County,  Pa.  See  Fig.  3. 
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21. 
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24. 


Pittsburg  Coal.  feet. 

Interval  of  measures,  mostly  concealed  from  vie-w,  . 20 

TJp'per  Pittsburg  Limestone, 2 

Variegated  Shales, 65 

Little  Pittsburg  Coal  (wanting). 

Lower  Pittsburg  Limestone. 

Upper  Barren  Measure  lied  Shale, 

Interval  concealed  from  view, . 

Morgantown  Sandstone, 

Local  small  Coal  Bed. 

Variegated  Shales, 

Elk  Lick  Coal, 

Elk  Lick  Limestone,  dark, 

Variegated  Shales, f Group. 

Berlin  Coal  (wanting?). 

Green  Crinoidal  {Berlin)  Limestone, 

Platt  (?)  Coal, . 

Lower  Barren  Red  Clay  Shale, 

Price  Coal  (wanting?). 

Sandy  Shales  and  Shaly  Sandstone, 

Bakerstown  {Coleman?)  Coal, 

Shales  and  Sandstone  interval, 

Pine  Creek  {Coleman?)  Limestone,  .... 

Buffalo,  or  {Upper  Mahoning)  Sandstone, 

Brush  Creek  {Phil  son  ?)  Limestone,.  . . . 

Dark  Shale  interval, 

Brush  Creek  {Qallitzin?)  Coal, 

Local  Limestone  (4'  to  6'). 

Shale  interval, 20 

Mahoning  {Lower  Mahoning)  Sandstone, 40  to  SO 


0 to 


1 to 
10  to 
0 to 


50 

4 

40 

2 

60 

2 

15 

3 


Total  height  of  Section,  600',  mean  of 570  to  630 


Genei'ol  Section  of  the  Barren  Measures  at  Freeport,  iiv 
Armstrong  County,  Pa.  See  Fig.  f 
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(12.)  1.  Green  Crinoidal  {Berlin)  Limestone, 3 

(14.)  2.  Lower  Barren  Red  Clay  Shales, 30 

(15.)  3.  Grey  Sandy  Shales, 100 

(16.)  4.  Bakerstown  {Coleman?)  Coal, 1 

(18.)  5.  Pine  Creek  {Coleman?)  Limestone, 1 

6.  Concealed  interval, 10 

(19.)  7.  Buffalo  (TJ.  Mah.)  conglomeratic  Sandstone, 50 

(21.)  8.  Sandy  Shales, 3.5 

(22.)  9.  Brush  Creek  {Gallitzin)  Coal  (Blossom). 

(23.)  10.  Sandy  Shales, 35 

(24.)  11.  Mahoning  (L.  Mah.)  Sandstone, 55 

Total  height  of  Section, 320 
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Genera  lized. 

SeotiorLof  j^Ueghany  Cb-CbalMeasOTes 

Fie.  3. 

Pittsburgh  Coal. 


^ F^fctabuxgh.'UppapXiicaastons. 


Section  of 

MsliDTiing  Sandstone  Group 
Fig.  6. 
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Upper  Red  Shale. 
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Morgantown  Sandstone. 


Elk  Lick  Coal 
Klk  Lick  Lime  stone 


Section  at 
FREEPORT 
Armstrong  County 


Green  Crinoidai Limestone. 
Platt  (?)  Coal. 

Lower  Red  SUale. 


Fig  4. 


S' 


/ / 


BakerstownCcovcman  ?)Coai 
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In  tlie  description  wliicli  foUows  reference  is  always  had 
to  the  Allegheny  comity  section,  when  not  otherwise  stated. 

For  200  feet  below  the  Pittsburg  Coal  the  measures  far 
up  on  the  hills  are  rarely  exposed,  and  a part  of  them  were 
not  disclosed  at  any  place. 

The  Upper  Pittsburg  Limestone^  20  feet  below  the  Pitts- 
burg coal,  is  seen  at  several  localities  as  a light  gray  lime- 
stone. It  is  quite  comiiact,  breaks  with  a conchoidal  frac- 
ture, and  its  weathered  surface  is  almost  snowy  white.  It 
has  been  burned  in  a few  instances,  and  makes  a beautiful 
white  lime. 

The  Yariegated  Shales,  No  3,  are  exjiosed  at  only  one 
locality,  and  then  are  poorly  shown  along  the  road.  Here, 
near  ISIr.  AVright’s  coal  bank,  in  Franklin  township,  they 
seem  to  consist  of  variegated,  sandy,  and  argillaceous  shales  ; 
red,  brown,  and  light  colors  alternating  ivith  each  other. 

The  Little  Pittsburg  coal  should  come  in  this  interval, 
but  nothing  was  seen  of  it. 

The  Lower  Pittsburg  Limestone,  87'  below  the  Pittsburg 
Coal,  is  numbered  4 in  the  General  Section. 

This  is  seen  at  nearly  every  locality  where  the  Pitts- 
burg coal  occurs,  as  well  as  near  the  summits  of  many 
hills  which  are  just  too  low  to  catch  the  coal.  One  of 
these  localities  occurs  far  away  in  the  eastern  part  of 
Beaver  county,  where  in  Economy  township  a very  high 
knob  is  covered  near  its  summit  with  blocks  of  this  lime- 
stone, while  the  nearest  other  out-crop  of  the  rock  is  ten 
miles  off.  It  is  generally  found  in  two  or  three  layers,  is 
tolerably  firm,  of  a dark  gray  color  on  fresh  fracture,  but 
soon  weathers  to  a dirty  yellow,  as  it  contains  considerable 
iron.  It  has  been  burned  for  lime  in  one  or  two  instances, 
but  does  not  slack  weU  on  account  of  the  impurities  which 
it  contains. 

The  Upper  Barren  Measure  Red  Shale. 

Coming  immediately  lielow  the  limestone,  we  have  as  its 
constant  companion  a lied  of  dull  red,  argillaceous  shales. 
At  times  they  are  variegated  and  mottled  with  streaks  of 
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buff  and  greenisb  yellow  marls,  but  the  prevailing  color  is 
red.  They  vary  in  thickness  from  15  to  20  feet  and  often 
make  a broad  band  across  the  roads  and  fields. 

The  interval  beloio  the  red  shale  is  constantly  concealed, 
so  that  nothing  is  known  of  its  composition ; but  from  the 
topography  it  forms,  it  very  probably  consists  of  soft  sandy 
shales,  with  possibly  a thin  bed  of  limestone. 

The  Morgantown  Sandstone,  182  feet  below  the  Pittsburg 
Coal,  is  numbered  7 in  the  General  Section. 

This  ^videly  persistent  member  of  the  Barren  Measures  is 
finely  exposed  in  the  hills  north-west  from  Allegheny  city, 
where  it  has  been  extensively  quarried  for  building  pur- 
poses. It  is  a grayish- white  rock  and  is  very  firm  and  com- 
pact. Some  of  the  layers  are  quite  coarse  and  almost  con- 
glomeratic. It  is  an  excellent  building  stone. 

This  is  the  highest  member  of  the  Barren  Measures  found 
in  Butler  county,  and  is  there  confined  to  two  townships 
along  the  southern  margin,  where  it  caps  the  highest  hills. 
Along  the  Ohio  river  it  runs  out  in  the  tops  of  the  river 
hills  near  the  mouth  of  Killbuck,  and  is  there  seen  in  a 
long  line  of  massive  cliffs  near  the  summit  of  the  hill,  while 
immense  blocks  of  it  are  scattered  over  the  slopes. 

There  are  only  two  hills  in  hiorth  Beaver  which  rise  high 
enough  to  catch  this  stratum.  One  of  these  is  the  hill  pre- 
viously referred  to  in  Economy  township  as  being  covered 
with  blocks  of  the  limestone  No.  4,  and  the  other  is  “ Big 
Knob”  near  the  center  of  New  Sewickly  tOAvnship.  This 
latter  is  the  highest  point  in  the  district,  its  elevation  being 
about  1,450  feet  above  tide.  It  is  visible  from  a long  dis- 
tance and  is  quite  a curiosity,  since,  in  the  very  midst  of  a 
high  range  of  hills,  it  rises  300  feet  above  any  of  the  sur- 
rounding ones.  It  is  capped,  a few  feet  below  its  dome- 
shaped  summit,  by  this  massive  sandstone,  which  doubt- 
less proved  its  preserver  from  the  wasting  erosion  that  has 
leveled  do'wn  everything  else  so  far  below. 

A small  coal  bed  is  seen  by  its  blossom,  at  one  place,  im- 
mediately under  the  Morgantown  Sandstone  at  227',  and  at 
the  top  of  the  Varigated  Shales,  No.  8,  next  to  be  described. 
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The  Variegated  Shale,  No'.  8,  lies  227'  below  the  Pitts- 
burg Coal  in  the  General  Section. 

This  is  exposed  at  only  a few  localities  in  the  vicinity 
of  Allegheny  city,  and  along  the  beds  of  Butcher’s  and 
Spring  Garden  runs.  It  is  there  seen  to  consist  of  varie- 
gated, sandy  and  clayey  shales,  red,  drab,  brown,  &c. 

The  Elk  Licit  Coal  bed,  277'  below  the  Pittsburg  Coal,  is 
numbered  9 in  the  General  Section. 

This  name,  which  has  for  a long  time  been  made  to  do  ser- 
vice m designating  in  turn  nearly  every  coal  in  tlie  lower 
half  of  the  Barren  Measures,  has  at  last  been  definitely  lo- 
cated by  Mr.  Franklin  Platt,  who  finds  that  the  true  place 
of  the  Elk  Lick  Coal  is  about  30  to  40  feet  above  the  Crin- 
oidal  limestone.'''  In  this  district  a somewhat  persistent 
coal  is  found  at  that  horizon,  and  we  have  accordingly 
identified  it  with  the  Elk  Lick.  This  coal  like  all  the  rest 
in  the  Barren  Measure  series  is  not  at  all  persistent  and  is 
subject  to  great  variations.  However,  it  is  frequently  seen 
in  Allegheny  county,  although  it  has  seldom  been  mined. 
Hear  the  line  between  Franklin  and  Sewickly  townships 
it  is  now  mined  by  Mr.  Aikin,  at  the  liead  of  one  branch  of 
Duff’s  run,  where  it  shows  the  following  structure : 


1.  Cannel, 8"  j 

2.  Slate, 1"  [ 2'  9" 

3.  CoaZ, 2'  J 


The  upper  portion  is  an  impure  cannel  and  in  some  parts 
of  the  bank  is  pure  enough  to  burn.  The  bottom  part  Ho. 
3 is  a hard,  brilliant,  columnar  coal,  and  is  highly  prized 
as  a domestic  fuel,  though  it  contains  rather  too  much  sul- 
phur for  smithing  purjioses.  In  the  vicinity  of  Allegheny 
City  this  coal  is  represented  by  a kind  of  cannel  slate  V to 
2'  thick,  though  at  one  point  on  Butchers’  run  it  becomes  a 
bituminous  coal  and  has  been  stripped  out  along  the  run. 

Hear  the  head  of  Pine  creek  it  was  once  mined  on  the 
land  of  Mrs.  Brown,  and  rejiGrted  to  be  two  feet  thick. 

* [A  historical  sketch  of  the  origin  and  consequences  of  the  early  mistakes 
made  in  locating  this  bed  properly  in  the  Series  of  Barren  Measures,  and  the 
consequences  of  that  mistake  affecting  the  theory  of  their  deposition,  may  he 
found  in  the  preface  to  the  Report  of  Progress  on  Somerset  County  HHH,  by 
F.  and  W.  G.  Platt.  1876  ( 1877  ).— J".  P.  X.] 


LOWER  BAKEEN  MEASURE  SERIES.  Q.  29 

Near  the  head  of  Hite’s  run,  in  East  Deer  township,  it  has 
been  mined  for  a long  time  on  the  land  of  Mr.  Simon.  Here 
it  is  3'  to  thick,  and  an  excellent  coal ; on  neighboring 
farms,  however,  it  is  not  found  at  all. 

In  Butler  county  this  coal  has  been  mined  at  only  one  lo- 
cality. At  the  head  of  Grlade  Creek,  Mr.  Hayes  once  opened 
it  near  the  top  of  the  hills  where  it  was  2i  feet  thick. 

In  Beaver  county  it  has  also  been  mined  at  only  one  lo- 
cality, and  that  near  the  summit  of  a hill  in  Economy  town- 
ship, on  the  land  of  Mr.  Goss,  where  it  was  two  feet  thick. 

The  Elk  Lick  Limestone,  280'  below  the  Pittsburg  Coal. 

Separated  from  the  Elk  Lick  coal  by  from  2 to  4 feet  of 
fire-clay  and  shales,  there  is  seen  in  the  vicinity  of  Alle- 
gheny city  a very  dark,  fetid,  impure  limestone,  which  is 
also  fossiliferous.  Between  the  mouth  of  Girties’  run  and 
and  Allegheny  city  it  is  finely  exposed  in  cuttings  along 
the  W est  Pennsylvania  railroad,  where  it  and  the  Crinoidal 
Limestone  below  it  are  seen  in  the  same  section  along  the 
steep  bluff  of  the  river  for  a considerable  distance.  It  is 
seen  to  be  very  irregular.  At  one  point  it  will  be  a mere 
calcareous  shale,  only  one  to  two  feet  thick,  but  in  a short 
distance  will  thicken  up  and  become  a limestone  5 to  6 feet 
thick  in  irregular  shapeless  masses.  Again,  it  wUl  sudden- 
ly disappear  altogether,  and  as  unexpectedly  re-appear 
within  a few  rods.  It  is  also  seen  along  Butchers’  and 
Spring  Garden  runs,  back  from  Allegheny  city.  It  is  evi- 
dently local,  as  it  was  seen  at  but  one  other  locality  in  the 
district.  It  is  possible  that  this  stratum  may  have  been 
identified  with  the  Crinoidal  Limestone  along  the  Monon- 
gahela  river,  in  the  vicinity  of  Pittsburg. 

Variegated  Shales  No.  11. — Below  this  limestone,  at  285' 
to  320',  around  Allegheny  city,  occurs  a bed  of  sandy  and 
argillaceous  shales  which  are  often  variegated.  The  stratum 
is  30  to  35  feet  in  thickness,  and  rests  immediately  upon  the 
Crinoidal  Limestone. 

The  Berlin  Coal  which  in  Somerset  county  comes  next 
in  the  series,  seems  to  be  wanting  in  this  district. 
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The  Green  Crinoidal  {^Berlin')  Limestone^  No.  12,  lies 
about  316  feet  below  the  Pittsburg’  Coal  Bed  in  the  Section. 

This  stratum  may  be  taken  as  the  ajiproximate  middle  of 
the  Barrens,  reckoning  them  as  extending  from  the  Pitts- 
burg coal  to  the  Upper  Freeport ; for,  in  this  district,  we 
generally  find  an  interval  of  300  feet  from  the  Pittsburg 
coal  to  the  limestone,  and  300  more  from  the  limestone  to 
the  Upper  Freeport.  Sometimes  these  intervals  will  vary 
25  feet  in  either  dfrection,  but  for  all  practical  purposes  the 
horizon  of  this  limestone  may  be  taken  as  the  middle  of  the 
Barren  Measure  series. 

This  rock  is  the  most  persistent  member  of  the  group. 
Throughout  the  entire  district  in  Allegheny,  Beaver,  and 
Butler,  we  never  find  its  horizon  exposed  without  also  see- 
ing it.  It  retains  the  same  lithological  features  wherever 
seen,  and  these  are  so  peculiar  that  it  can  always  be  recog- 
nized at  a glance.  This  stratum  is  aptly  described  by  Prof. 
Stevenson,  in  his  report  on  the  Greene  and  Washington 
district.  He  says,  “it  is  dark,  bluish,  or  greenish  gray, 
tough,  and  breaks  with  a granular  surface,  much  resembling 
that  of  a coarse  sandstone.”  It  is  always  crowded  with 
stems  of  crinoids,  and  when  the  rock  weathers,  these  stand 
out  over  it  in  small  protuberances,  giving  it  a peculiarly 
rough  and  forbidding  aspect,  Avhich  often  causes  the  farm- 
ers to  consider  it  anything  else  than  a limestone. 

With  this  rock  the  section  in  Butler  and  Beaver  may  be 
said  to  begin,  since  it  spreads  over  a considerable  area  in 
both  counties,  while  the  rocks  above  it  occur  only  in  frag- 
mentary patcfies. 

This  limestone  is  seen  100  feet  below  the  summit  of  Big- 
Knob  in  Beaver  county,  and  is  there  several  miles  from  any 
other  out-crop  of  tlie  rock.  West  from  the  Big  Beaver  it  is 
caught  in  the  summit  of  only  a single  knob. 

Besides  tlie  usual  multitude  of  crinoidal  fragments,  the 
following  list  was  observed  in  it  within  the  district : 
Athyris  suhtiUta,  Productus  Nebrascensis,  P.  semi-reti- 
culatus,  Spirlfer  earner atiis,  Nucula  ventricosa,  Bellero- 
phon  carbonariiis,  Pleurotomaria  Gray  villi  ensis,  Astar- 
tella  concenirica,  and  numerous  undetermined  siiecies. 
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The  Platt  ( 1 ) Coal,  323'  feet  below  the  Pittsburg  Coal,  is 
numbered  13  in  the  General  Section. 

Coming  immediately  below  the  limestone,  we  often  find  a 
thin  coal.  It  is  generally  quite  pure,  but  never  attains 
workable  thickness.  It  has  been  mined  by  stripping  at  one 
locality  on  Pine  creek,  where  it  is  1^  feet  thick.  It  is  fre- 
quently absent,  and  is  never  of  any  importance. 

The  Lower  Barren  Red  C lay  Shale,  Pfo.  lit-,  lies  325'  to 
355'  below  the  Pittsburg  Coal. 

Dkectly  below  the  Crinoidal  Limestone,  or  its  underlying 
coal,  when  present,  comes  a bed  of  dull  red  argillaceous 
shales,  which  appears  to  be  equally  persistent  with  the 
limestone  itself.  It  is  sometimes  variegated  ^vith  yellow- 
ish green  or  buff  colored  bands,  and  occasionally  contains 
much  iron  in  nodules.  This  stratum  is  often  very  annoying 
to  farmers  in  the  northern  portion  of  Allegheny,  and  south- 
ern margin  of  Butler.  Here  it  is  the  surface  rock  on  the 
broad  and  somewhat  level  highlands.  Wherever  found,  its 
horizon  is  marked  by  a stiff  and  barren  soil,  and  it  fre- 
quently spreads  over  whole  farms.  It  is  a conspicuous 
feature  along  the  roads,  which  it  frequently  crosses,  in  a 
broad  and  dark  red  band,  and  when  wet  forms  a mortar  so 
stiff  and  tenacious  that  locomotion  through  it  becomes  al- 
most impossible.  It  is  usually  from  25  to  30  feet  thick. 

The  Price  Coal  Bed  of  Somerset  county  should  here  ap- 
pear in  the  section,  but  does  not  seem  to  exist  in  this  par- 
ticular district,  at  355'  below  the  Pittsburg  Coal. 

Sandy  S hales  and  shaly  sandstone,  rarely  becoming  mas- 
sive, occupy  the  next  50  feet  of  the  section,  which  brings 
us  down  the  Bakerstown  ( or  Coleman  Coal  bed  of  the  Som- 
erset county  series)  underlying  the  Crinoidal  Limestone  by 
an  interval  of  from  75'  to  90'. 

The  Bakerstown  [Coleman  ? ) Coal  Bed,  lies  405'  below 
the  Pittsburg  Coal  Bed. — This  coal  has  been  mined  for  a 
long  time  at  Bakerstown,  in  Richland  township,  Allegheny 
county,  and  is  named  for  that  locality.  It  is  very  irregular 
in  its  deposition,  often  occurring  in  one  neighborhood  on 
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only  a single  farm.  At  Bakerstown  the  coal  shows  the  fol- 
lowing structure  at  Mr.  Douglass’  bank  : 


1.  Coal, p 6 " ' 

2.  Slate, y' 

3.  Coal, 4 '' 

4.  Slate, 1"  , 

6.  Coal, 3 " 

6.  Slate, 1” 

7.  Cannel, 6 " 


2'  8" 


Here,  as  tvill  be  seen,  the  bed  is  considerably  broken  up 
by  slate  partings.  The  coal  itself  is  rather  inferior,  but  as 
no  other  is  accessible  for  several  miles,  it  has  been  used  to 
some  extent  by  the  farmers.  The  cannel  at  the  bottom  is 
quite  good,  and  sometimes  becomes  a foot  thick.  The  coal 
is  here  90  feet  below  the  Crinoidal  Limestone. 

This  coal  is  well  developed  around  the  heads  of  Break- 
neck and  Glade  creeks  in  South  Butler.  On  the  land  of 
Mr.  Park,  in  Adams  township,  it  is  3'  thick,  and  a valuable 
coal.  It  has  never  been  seen  in  North  Beaver,  but  in  South 
Beaver  the  Q'  bed  of  cannel  and  bituminous  coal  above 
Georgetown  comes  at  this  horizon.  ( Report  K.,  p.  348.) 


A Shale  and  Sandstone  Interval  of  40  feet  conies  next  in 
the  Section,  and  is  numbered  17  (408'  to  448'.) 


A small  coal  toed  here  comes  in,  in  the  Freeport  Section 
(page  plate  1,  Fig.  4,)  resting  immediately  upon  the  lime- 
stone next  to  be  described,  and  the  blossom  of  the  same  coal 
is  frequently  seen  in  Butler  county,  but  it  has  never  been 
explored,  and  nothing  can  be  stated  as  to  its  thickness. 

The  Pine  Creek  ( Coleman  f ) Limestone,  450'  below  the 
Pittsburg  Coal,  is  No.  18  of  the  Section. 

Over  a wide  area  in  the  district  we  find  a somewhat  per- 
sistent limestone  at  120  to  140  feet  below  the  Crinoidal,  and 
this  we  have  termed  the  “Pine  Creek,”  from  a locality  on 
that  stream,  where  its  relations  to  the  other  members  of  the 
series  were  first  clearly  made  known.  In  its  lithological 
character  it  is  quite  variable ; sometimes  it  is  a compact 
light  dove  colored  rock,  and  burns  readily  into  a tolerably 
fair  lime ; but  more  generally  it  is  quite  arenaceous,  and 
earthy,  and  withont  close  insiiection  would  often  be  very 
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readily  mistaken  for  a stratum  of  sandstone.  It  is  always 
fossiliferons,  and  generally  more  or  less  brecciated.  In  it 
were  seen  Productus  longispinus,  P.  Nebrascensis,  Athy- 
ris  subtilita,  Chonetes  mesoloba,  Nautilus  occidentalism 
Orthoceras  cribrosurrim  and  many  stems  and  fragments  of 
crinoids. 

Sometimes  the  sandy  shales  overlying  it  thicken  np  to 
a massive  sandstone  and  then  the  limestone  is  cut  away. 
This  is  finely  illustrated  at  Wood’s  run  below  Pittsburg. 
There  along  the  railroad  we  see  a very  massive  sandstone 
about  130  feet  thick  with  scarcely  a break,  but  on  passing 
up  the  stream  a short  distance,  a bed  of  shale  is  seen  to  di- 
vide the  sandstone  mass  into  two  parts,  and  then  we  see  the 
Pine  creek  limestone  coming  in  below  the  shale  at  its  own 
proper  horizon. 

The  limestone  is  seen  in  a section  obtained  on  the  Ohio 
river,  near  the  State  line.  It  nearly  always  rests  immedi- 
ately upon  the  massive  sandstone  layers  below. 

The  Buffalo  ( Upper  Mahoning)  Sandstone,  450'  to  510' 
below  the  Pittsburg  Coal,  is  No.  19  of  the  Section. 

By  this  name  we  have  designated  a very  massive  Conglom- 
erate sandstone  which  comes  immediately  below  the  Pine 
Creek  Limestone,  and  attains  its  maximum  development 
along  the  waters  of  Butfalo  creek,  in  Buffalo  township,  Butler 
county.  In  the  section  at  Freeport  it  forms  the  upper  blutf 
rock,  and  its  base  is  125  feet  above  the  upper  Freeport  coal. 

From  Freeport  it  stretches  in  a solid  bed  of  conglomerate 
through  Butler  county  to  near  its  western  margin,  keeping 
well  up  in  the  hills  above  the  streams  and  making  a per- 
fect wilderness  of  the  country  where  it  forms  the  surface 
rock.  The  quartz  pebbles  in  it  are  very  numerous  and 
often  as  large  as  a hazel  nut.  Traced  south  and  west  from 
Butler  county  into  Allegheny  and  Beaver,  it  loses  its  con- 
glomeratic character  and  becomes  in  many  portions  of  Bea- 
ver a mere  sandy  shale.  This  is  the  massive  rock  seen 
along  the  railroad  from  Allegheny  city  to  Hayesville.  A 
short  distance  west  from  the  Beaver  county  line,  it  again 
3— Q. 
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thickens  np  unto  a massive  conglomerate  along  little  Beaver 
Creek  in  Ohio. 

The  Stillwater  Sandstone  of  the  Ohio  Reports  is  proba- 
bly the  same,  as  the  Buffalo  Sandstone  of  this  district. 

This  stratum  was  included  in  the  Mahoning  sandstone  in 
the  Reports  of  the  First  Survey  ; but  as  there  is  a massive 
sandstone  coming  below  this,  to  which  the  term  Mahoning 
has  always  been  a]iplied,  it  is  clear  that  one  or  the  other 
should  have  a distinct  name,  for  the  two  rocks  are  always 
distinct,  and  never  merge  into  one  mass. 

At  no  point  in  the  district  is  its  base  less  than  90  feet 
above  the  Upper  Freeport  coal,  while  its  top  is  rarely  less 
than  160  feet  above  the  same. 

The  Brush  Creek  {Philson  f ) Limestone^  510  feet  below 
tlie  Pittsburg  Coal,  is  No.  20  of  the  Section. 

Coming  below  the  Buffalo  sandstone,  sometimes  imme- 
diately, but  often  separated  from  it  by  some  intervening 
shales,  we  find  another  widely  persistent  limestone.  It  is 
frequently  seen  along  Brush  creek,  in  Cranberry  township, 
Butler  county,  and  has  been  designated  from  that  locality. 
It  varies  greatly  in  its  appearance.  At  times  it  is  a black 
calcareous  shale,  4 to  5 feet  thick,  and  again  we  see  it  a very 
compact  limestone,  1 to  2 feet  thick.  It  often  has  a pecu- 
liar slaty  and  arenaceous  aspect,  and  sometimes  contains  so 
much  iron  as  to  be  used  as  an  ore.  It  is  usually  fossilifer- 
ous,  and  the  following  species  have  been  seen  in  it:  Cho- 
netes  mesoloha^  Spirifer  cameratus  Edmondia  Aspemoal- 
ensis^  BellerophonMoidfortianus^  Productus  Prattenanus, 
P.  longispinus,  Nautilus  occidentalism  and  Lophophyllum 
proliferum. 

This  is  the  dark  calcareous  shale  and  limestone  which 
occurs  over  what  was  wrongly  called  the  “Elk  Lick -coal,” 
in  South  Beaver,  in  1875.  It  is  quite  persistent  in  Allegheny 
county,  as  also  in  Beaver,  but  is  absent  over  a large  area  in 
Butler.  In  Ohio,  Dr.  Newberry  frequently  finds  a lime- 
stone or  calcareous  shale  above  his  Coal  No.  VII,  which  is 
in  all  iirobability  the  equivalent  of  this  one.  Between  this 
limestone  and  the  coal  below  there  comes  a bed  of  soft. 
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dark  sliale,  which  has  frec[uently  been  explored  for  cannel, 
but  it  is  too  dirty  and  impure  to  burn.  It  is  frequently 
seen  in  Beaver  county  making  a great  black  baad  across 
the  roads. 

DarTc  Shale  Interr>al  of  10'  to  15'.  No.  21  of  Section. 

The  Brush  Creek  {Gallitzin)  Coal,  527  feet  below  the 
Pittsburg  Coal.  (Coal  No.  VII  of  the  Ohio  Survey. ) 

At  a distance  varying  from  10  to  15  feet  below  the  lime- 
stone previously  described  comes  a somewhat  persistent 
coal,  and  it  has  been  designated  from  the  same  locality  on 
Brush  creek  where  it  and  the  limestone  are  seen  together. 
Tliis  is  the  coal  which  has  been  erroneously  identified  with 
the  Elk  Lick  in  this  part  of  Pennsylvania ; but  since  Mr. 
Platt  has  determined  the  true  place  of  the  Elk  Lick  coal 
bed  to  be  above  the  Crinoidal  Limestone,  a local  name  has 
been  applied  to  this  coal  in  this  report.  It  occupies,  how- 
ever, the  position  of  the  Gallitzin  coal  hed  of  the  Reports 
on  Cambria  and  Somerset  counties  (HH,  HHII). 

At  Mr.  Hain’ s bank  on  Brush  creek  the  following  section 
of  this  bed  is  seen  : (Pig.  5.) 


1.  Limestone,  Brush  creek, 1 

2.  Dark  shales, 10' 

r 1.  Coal,  1'  j 

3.  Coal,  Brush  creek,  . . I 2,  Slate,  1"  V 2'  5' 

( 3.  Coal,  1'  4"  3 


The  coal  is  quite  good  here,  except  near  the  top  Avhere  it 
is  slaty.  It  is  about  75  feet  above  the  Upper  Freeport  coal 
at  this  locality.  Near  the  head  of  Crow’s  run,  this  coal  is 
mined  on  the  land  of  Mr.  Steele,  and  also  Mr.  Lovell,  where 
it  is  three  feet  thick,  and  quite  good. 

On  Little  Connoquenessing  creek  a bed  of  coal  four  feet 
thick  occurs  50  feet  above  the  Upper  Freeport,  which  I 
hesitatingly  identify  with  this  coal,  as  the  interval  is  much 
smaller  than  usual. 

It  is  mined  extensively  on  a branch  of  the  Little  Con- 
noquenessing called  Semiconnon,  and  is  there  2 to  5 feet 
thick.  It  is  a hard,  brilliant,  richly  bituminous  coal,  and  is 
highly  prized  as  a fuel. 

In  the  western  part  of  Beaver  county  near  the  Ohio  line, 
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a bed  of  coal  3 feet  thick  occurs  50  feet  above  the  Upper 
Freeport.  It  is  an  excellent  coal  and  is  very  probably  the 
Brush  Creek.  The  same  coal  is  mined  one  mile  south  from 
Enon  Valley  station  by  Mr.  Pickle  and  others. 

Between  the  Big  Beaver  and  the  Connoquenessing  the 
blossom  of  this  coal  is  frequently  seen  60  to  80  feet  above 
the  Upper  Freeport.  At  one  point  in  North  SeAvickly 
township,  Beaver  county,  it  becomes  a bed  of  cannel  coal, 
which  is  5 feet  thick  and  tolerably  good.  It  is  there  at 
]\Ir.  Graham’s  75  feet  above  the  Upper  Freeport  coal.  The 
same  coal  has  also  been  mined  at  one  or  two  localities  in 
Allegheny  county.  In  the  section  at  Freeport  its  blossom 
occurs  90  feet  above  the  Upper  Freeport  coal.  Where  the 
interval  between  this  coal  and  the  Upper  Freeport  is  small, 
the  Mahoning  sandstone  below  has  thinned  away  to  a mere 
sandy  shale  in  nearly  every  case,  so  that  this  may  account 
for  the  wide  variation. 

This  is  Coal  No.  YU  of  Dr.  Newberry  in  the  adjoining 
county  of  Columbiana,  in  Ohio. 

A local  limestone,  4 to  6 feet  thick,  is  seen  lying  immedi- 
ately under  the  preceding  coal,  in  the  north-western  part 
of  Beaver  county.  It  is  of  a light  gray  color,  and  con- 
tains much  calc  spar  in  cavities.  It  is  non-fossiliferous,  and 
comes  out  of  its  bed  in  peculiar  slaty -looking,  slab-like 
blocks.  It  is  confined  chiefly  to  Big  Beaver  township. 

A Shale  Interval,  20  feet  thick.  No.  23,  occurs  in  the  Sec- 
tion at  530'  to  550'  below  the  Pittsburg  Coal. 

The  Mahoning  {Lotoer  Mahoning)  Sandstone,  550'  to 
630'  below  the  Pittsburg  Coal,  is  No.  24  of  the  Section. 

We  have  restricted  this  name  to  the  massive  sandstone 
which  so  often  immediately  overlies  the  Upper  Freeport 
Coal.  It  is  true  that  both  this  and  the  one  90  to  125  feet 
above  that  coal,  which  we  have  termed  the  Buffalo  sandstone, 
occur  on  Mahoning  creek,  and  that  both  were  included  by 
Rogers  under  the  general  term  of  Mahoning  Sandstone ; but 
they  are  such  clearly  distinct  rocks,  that,  to  avoid  confu- 
sion, each  should  have  a distinguishing  title ; so  that  when  we 
speak  of  either  it  may  be  known  exactly  to  which  stratum 
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we  refer,  and  not  leave  the  reader  to  fix  it  vaguely  for  him- 
self any  where  within  the  limits  of  a column  of  rocks  175 
feet  high. 

It  may  here  be  stated,  that  the  new  names  occurring  in 
this  report  are  given  merely  for  convenience  and  clearness 
of  description  of  the  strata  found  within  this  district ; since 
where  hitherto  unnamed  rocks  are  found  persistent  over  a 
considerable  area  it  is  impossible,  without  cumbrous  repeti- 
tions, to  write  about  them  unless  we  give  them  names. 

The  Mahoning  Sandstone  comes  up  from  the  bed  of  the 
Ohio,  at  the  mouth  of  Killbuck  run,  in  Allegheny  county. 
Thence  rising  gradually  to  the  north-west,  we  find  it  capping 
the  river  bluffs  at  the  mouth  of  the  Big  Beaver,  250  feet  above 
the  stream,  and  continuing  at  nearly  the  same  elevation  from 
this  point  to  the  Ohio  line. 

At  some  localities  we  will  see  it  a massive  wall  of  rock  75 
feet  thick,  without  a single  break,  but  on  following  it  a short 
distance  it  will  often  change  into  a mere  mass  of  sandy  shales. 

The  following  section,  taken  near  the  mouth  of  Grourd- 
head  run,  on  Pine  creek,  in  Allegheny  county,  will  show 
the  extreme  of  variation  in  the  character  of  this  stratum. 
See  Fig.  6,  page  plate  1 : 

1.  Buffalo  S.  S.,  massive, 80'  = Upper  Mahoning  SS. 

2.  Brush  creek  limestone,  (Philson)  2' 

3.  Sandy  shales, 7' 

4.  Coal,  Brush  creek,  (Gallitzen)  . 4" 

5.  Flaggy  sandstone, 28' 

6.  Fire  clay  and  argillaceous  shales,  .35'  Lower 

7.  Limestone, 5'  Mahoning  Sandstone. 

8.  Sandstone,  shaly, 10' 

9.  Upper  Freeport  coal. 

The  Limestone,  No.  7,  of  this  section  is  quite  local,  being 
seen  at  only  this  locality  in  the  district. 

When  the  Mahoning  sandstone  is  massive,  it  is  usually  a 
coarse-grained,  yellowish-white  rock,  and  frequently  con- 
tains small  pebbles  of  quartz.  It  is  highly  prized  as  a build- 
ing stone,  and  has  been  largely  quarried  for  that  purpose 
along  the  Ohio  river. 

Along  Little  Buffalo  creek  this  stratum  attains  an  immense 
development,  and  is  seen  resting  immediately  on  the  Upper 
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Freeport  Coal,  in  a vertical  conglomerate  cliff  80  feet  liigh, 
while  the  Buffalo  sandstone  above  it  forms  an  equally  mas- 
sive wall  higher  up  along  the  hillsides. 

Traced  west  through  Butler  county  the  Mahoning  Sand- 
stone is  seldom  massive  until  we  come  into  Beaver  county, 
where  it  is  quite  persistently  massive  over  a wide  area. 

Opposite  Beaver  Falls  it  is  seen  stretching  around  the 
sumnnt  of  the  hill  in  a bold  vertical  cliff  ; and  one  mile  above 
Smith’s  ferry  it  forms  a peiq3endicular  wall  75  feet  high. 


Chapter  VI. 

The  Lower  Productive  Coal  Series. 

We  include  under  this  name  all  the  strata  from  the  base 
of  the  Barren  Measures  down  to  the  Piedmont  Sandstone, 
as  Prof.  Lesley  now  terms  the  upper  member  of  the  Potts- 
ville  Conglomerate,  No.  XII. 

The  productive  portion  of  this  series  may  be  said  to  end 
with  the  Ferriferous  Limestone ; for  except  over  a small 
area,  in  the  eastern  portion  of  the  district,  there  is  no 
workable  coal  below  that  rock  within  the  area  which  we 
are  considering. 

The  three  sections  given  on  page  plate  2 ; Fig.  7 from  Kit- 
tanning on  the  Allegheny  river.  Fig.  8 from  New  Brighton 
on  the  Big  Beaver,  and  Fig.  9 from  Smith’ s Ferry  on  the 
Ohio,  near  the  State  line,  typify  the  series,  as  exposed  in 
this  district,  in  a much  more  satisfactory  manner  than  any 
generalized  section  could  do. 

The  section  from  Kittanning  is  introduced  only  for  the 
purpose  of  comparing  the  Allegheny  River  Series  with  the 
same  series  as  displayed  further  west  on  the  Big  Beaver  and 
Ohio  rivers. 

At  Kittanning  the  Piedmont  Sandstone  is  not  seen  at  the 
immediate  point  when  the  section  was  made ; but  a short 
distance  above,  it  makes  its  appearance  about  40  feet  below 
the  Clarion  Coal.  Summarizing  these  sections  we  find  the 
following  intervals  between  imjDortant  strata  at  the  different 
points : 


Prom  the  Upper  Freeport  Coal — ning? 

New 

Brigliton. 

Smith’s 

Ferry. 

Distance  down  to  the  Kittanning  Coal,  . . 210' 

189' 

179' 

“ “ FerriterousLunestone,  .261' 

263' 

242' 

“ “ Piedmont  Sandstone,  . 350' 

CO 

o 

283' 

It  will  be  seen  from  this  summarization  that  there  is  a 
slight  thinning  away  of  the  series  going  westward,  which 
becomes  most  perceptible  after  passing  the  Beaver  river. 
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Section  of  the  Lower  Productive  Coal  Measures  exposed  on 
the  Allegheny  River  at  Kittanning.  {Fig.  7.) 


1.  Upper  Freeport  Coal  (E.)  not  seen. 

2.  Upper  Freeport  Limestone, 

3.  Interval  concealed,  containing  the 

Lower  Freeport  Coal  (D)  near  its  base,  . . . 

4.  Freeport  Sandstone, 

5.  Darlington  {Upper  Kittanning')  Coal  (O'),  . . 

6.  Fire  Clay, 

7.  Sandy  Shales, 

8.  Fire  Clay, 

9.  Flaggy  Sandstone, 

10.  Dark  Sandy  Sliales,  Nodular  Iron  Ore, 

11.  Kittanning  {Lower  Kittanning)  Coal  (C),.  . . 

12.  Fire  Clay, 

13.  Sandstone  and  Sandy  Shale, 

14.  Shales  containing  Iron  Ore, 

15.  {Buhr-stone)  Iron  Ore  in  a plate, 

16.  Ferriferous  Limestone, 

17.  Sandy  Shales, 

18.  Very  thin  Coal  bed, 

19.  Sandy  Sliale  and  Sandstone, 

20.  Clarion  Coal, 

21.  Fire  Clay, 

22.  Concealed  down  to  Allegheny  river  bed,  . . . . 


Freeport 

Group. 

1 


Kittanning 

Group. 


Clarion 

Group. 


5' 

75' 
. 60' 


1'  6" 
4' 

6' 

3' 

17' 

40' 

3' 

5' 

40' 

5' 

0'  6" 
11'  6" 
15' 

0'  3" 
21' 

1' 

5' 

55' 


Total  heiglit  of  column, 


373' 


Section  of  the  Lower  Productive  Coal  Measures  exposed  on 
the  Beaver  River  at  New  Brighton.  {Fig.  8.) 


1.  Upper  Freeport  Coal  (E.), 

2.  Fire  Clay, 

3.  Upper  Freeport  Limestone, 

4.  Sandy  Shales, 

5.  Butler  { Upper  Freeport)  Sandstone,  massive,  . 

6.  Lower  Freeport  Coal  (D.), 

7.  Fire  Clay, 

8.  Butler  {Lower  Freeport)  Limestone, 

9.  Sandy  Shale  and  {Lower)  Freeport  Sandstone, 


Freeport 

Group. 


10.  Darlington  {Upper  Kittanning)  Coal  (C'),  . . 

11.  Dark  Shales,  with  Nodules  of  Iron  Ore, 

12.  Kittanning  (Lower  Kittanning)  Coal  (C.),  . . . 

13.  Fire  Clay, 

14.  Sandstone, 

15.  Sandy  Shales, 


Kittanning 

Group. 


' 4' 

2'  6" 
3' 

35' 

. 30' 

1'  4" 
3' 

2'  6" 
. 75' 

' 1'  6" 
35' 

2'  6" 
10' 

42' 

30' 
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16.  Ferriferous  Limestone, 

17.  Dark  Fossiliferous  Shales, 

18.  Sandstone, 

19.  Clarion  Coal, 

20.  Fire  Clay, 

21.  Sandy  Shales, 

22.  Brookville  Coal, 

23.  Fire  Clay, 

24.  Piedmont  (?)  Sandstone  down  to  river. 

Total  height  of  column,  .... 


Clarion 

Group. 


1'  to  2' 
6' 
20' 


1' 

V 

35' 

6"  to  3' 
4' 

. . . 30' 


384'  4" 


Three  Sections  of  the 
Jjower  Productire  Coal  NTeasures 
in  Western  Pennsylvania. 


Fig.  7. 

Kittanning. 


i e: 


c' 


B 


Fig.  8. 

N.  Brighton 


Fig  9. 

Smith's  Ferry. 


F.C.  lo' 


z 


T 

5’ 

2' 


/ / /j!) 


217  / / 7 


E 


D 


C' 

C 


Fig.  17. 
Darlington. 
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Section  of  the  Low.  C.  measures  exposed  on  the  Ohio  River 
at  Smith' s Ferry.  See  Fig.  9,  on  page  Plate  ‘2. 


1.  Upper  Freeport  Coal  (E.), 3' 

2.  Concealed  interval, 7' 

3.  Sandy  Shales, 50' 

4.  Bituminous  Shale,  . . . i 4' 

5.  Lower  Freeport  Coal,  . ^ 1' 

6.  Fire  Clay, • • 2' 

7.  Butler  {Lower  Freeport)  Limestone, 3' 

8.  {Lower)  Freeport  Sandstone, 75' 

9.  Sandy  Shales, 10' 

10.  Darlington  {Upper  Kittanning)  Coal  (C'), 2' 

11.  Fire  Clay, 5' 

12.  Dark  Shales,  with  Iron  Ore, 20' 

13.  Kittanning  {Lower  Kittanning)  Coal  (C), 2'  6" 

14.  Fire  Clay, 10' 

15.  Sandstone  and  Sandy  Shales, 50' 

16.  Ferriferous  Limestone, 1' 

17.  Sandy  Shales, 8' 

18.  Bituminous  Shale, 5' 

19.  Sandstone, 15' 

20.  Sandy  Shales, 10' 

21.  Bituminous  Shale, 2' 

22.  Piedmont  ? massive  Sandstone  to  river, 


Total  height  of  column, 285'  6" 


These  sections  can  be  duplicated  in  all  their  main  features 
at  many  intermediate  points  between  the  Allegheny  river 
and  the  Ohio  line  ; but  those  given  are  entmely  sufficient  to 
show  that  all  the  important  strata  found  on  the  Allegheny 
river,  are  continuous  and  persistent  to  the  western  margin 
of  the  State,  with  only  such  changes  in  the  character  and 
thickness  of  the  different  beds,  as  we  may  always  expect  to 
find  when  comparing  widely  distant  sections. 

It  will  also  be  observed,  from  an  inspection  of  the  sec-‘ 
tions,  that  the  new  name  Darlington  Coal  bed  has  been  in- 
troduced into  the  series  between  the  Freeport  Sandstone 
and  the  Kittanning  Coal.  In  tracing  the  coal  measures 
from  the  Big  Beaver  across  to  the  Allegheny  river,  I dis- 
covered that  one  of  the  most  persistent  and  important  coals 
of  the  series  had  been  omitted  from  the  nomenclature  of  the 
First  Geological  Survey.  This  serious  error  was  committed, 
not  by  overlooking  the  coal  itself,  but  by  wrongly  identify- 
ing it  sometimes  with  the  Lower  Freeport  Coal  Bed  above 


LOWER  PRODUCTIVE  COAL  SERIES.  Q.  43 

it,  and  at  other  times  with  the  Kittanning  Coal  Bed  below 
it.  It  happens  that  when  this  coal  is  of  workable  thickness, 
the  Kittanning  below  it  is  often  thin  and  unimportant,  and 
mce  nersa  / so  that  this  condition  of  alfau’s  doubtless  led  to 
its  confusion  with  the  Kittanning.  On  the  other  hand,  it  was 
identified  with  the  Lower  Freeport  Coal  from  the  fact  that, 
as  in  many  portions  of  the  district  a limestone  very  similar 
to  the  Freeport  Limestone  was  found  under  the  Lower  Free- 
port Coal,  the  Upper  F.  C.  was  confounded  with  the  Lower 
F.  C.,  consequently  the  Lower  Freeport  coal  was  con- 
founded with  the  coal  in  question. 

I have  termed  this  coal  the  “Darlington  Bed,”  from  its 
occurrence  near  the  village  of  that  name,  in  Darlington 
township,  Beaver  county,  where  it  is  found  as  a very  large 
bed  of  cannel  coal,  yielding  what  has  long  been  known  as 
the  “Darlington  Cannel.” 

[The  name  “Darlington  Coal”  may  profitably  stand  in 
this  report,  and  be  used  in  the  district  to  which  it  refers  ; 
for,  at  Darlington  the  bed  seems  to  acquire  its  maximum 
size  and  importance.  But  there  seems  to  be  no  sufficient 
reason  for  introducing  the  new  name  into  the  list  of  the 
coal  beds  of  the  Allegheny  Y alley  Series,  when,  by  calling 
it  the  “ Upper  Kittanning  Coal,”  we  can  complete  that 
group  and  at  the  same  time  make  it  symmetrical  with  the 
group  of  the  Upper  and  Lower  Freeport  Coals.  Had  the 
classical  importance  of  the  worthless  little  upper  coal  bed 
at  Kittanning  been  recognized  by  the  geologists  of  the  First 
Survey  they  would  have  given  it  a name,  and  that  name 
could  hardly  have  been  any  other  than  “ Upper  Kittanning 
Coal. ” We  owe  to  Mr.  White’ s skillful  identification  of  the 
measures  between  Freeport  and  the  Ohio  State  Line  our 
knowledge  of  the  fact ; and  the  result  has  already  been  a 
better  adjustment  of  the  names  Upper ^ M iddle,  and  Lower 
Freeport  applied  to  the  beds  along  the  waters  of  the  Red- 
bank  and  the  Mahoning  in  Jefferson  County. — J.  P.  L.] 

The  Upper  Freeport  Coal  (E.)  No.  VI  of  the  Ohio  Surrey. 
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This  widely  extended  bed  was  found  to  be  much  more 
irregular  and  erratic  in  its  deposition  within  the  district 
than  had  hitherto  been  suspected.  In  all  of  Beaver  county 
east  from  the  Big  Beaver  there  are  but  two  small  areas 
where  it  is  of  workable  size. 

In  Butler  this  coal  is  of  no  economical  importance  over 
all  the  western  half  of  the  county  within  the  district,  as  it 
is  rarely  more  than  1 to  2 feet  thick.  It  thickens  up  to  4 
feet  in  the  neighborhood  of  Butler,  however,  and  is  of  work- 
able dimensions  over  nearly  all  of  the  eastern  half  of  the 
county,  where  its  horizon  is  above  drainage.  Very  little  can 
be  said  of  its  workable  extent  in  Allegheny  county,  since 
it  is  there  exposed  over  only  a small  area,  where  brought  to 
the  surface  by  the  crest  of  the  Brady’s  Bend  Axis.  Where 
seen  it  is  seldom  less  than  4 feet  thick,  and  frequently  as 
much  as  T . It  is  very  probable  that  the  western  half  of 
Allegheny,  like  that  of  Butler,  is  comparatively  destitute 
of  this  coal,  since  on  Pine  creek  it  was  seen  to  thin  away  to 
almost  nothing  when  followed  over  the  crest  of  the  B.B. 
Axis  to  near  the  southern  prolongation  of  this  barren  line 
from  Butler  county.  West  from  the  Big  Beaver  it  thickens 
up  again  when  traced  toward  the  State  line,  and  becomes  a 
valuable  bed  of  coal,  4'  thick,  in  the  western  townships. 

It  wiU  thus  be  seen  that  this  coal  probably  does  not  ex- 
tend in  a workable  bed  over  more  than  one  half  the  area  of 
the  district.  Nevertheless  it  seldom  thins  away  entirely,  as 
its  thin  representative  is  nearly  always  found  to  thick 
when  its  horizon  is  exposed. 

The  structure  of  this  coal,  when  attaining  its  normal 
thickness  of  4 feet,  is  nearly  the  same  in  every  part  of  the 
district.  At  the  top  we  usually  find  6 to  8 inches  of  imimre 
slaty  coal ; then  comes  the  main  bench,  2i  to  3 feet  thick, 
and  always  the  best  coal ; below  wliich  comes  a parting  of 
slate  or  clay,  as  is  seen  in  the  section,  Fig.  10,  from  Mrs. 
McCarter’s  bank,  in  Chippewa  township,  Beaver  county  : 

1.  Slaty  coal, 6" 

2.  Coal, 2' 6" 

3.  Slate, 1"  to  2" 

4.  Coal, 8" 

5.  Clay, 2" 

6.  Coal, 4" 
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The  bottom  coal,  No.  6,  is  here  quite  impure  with  pyri- 
tous  slate,  as  it  generally  is  when  showing  this  structure. 

At  Lardintown,  where  the  B.B.  Axis  brings  this  coal  to 
the  surface,  near  the  head  of  Bull  creek,  in  Clinton  town- 
ship, Butler  county,  it  shows  the  following  structure  at 
Mr.  Bardin’s  bank  (Fig.  11 ) : 


1.  Slaty  coal, 

2.  Coal,  . . . 

3.  Slate,  . . . 

4.  Coal,  . . . 


From  Freeport,  down  the  Allegheny  river  to  miles  be- 
low Tarentum,  this  coal  has  an  average  thickness  of  4 feet ; 
but  in  the  vicinity  of  Hitestown  it  suddenly  thickens  up 
enormously,  and  shows  as  in  Fig.  12,  at  Mr,  Hite’s  drift: 


1.  Cannel 

2.  Coal, 

3.  Slate  and  coal, 

4.  Coal, 

5.  Slate,  

6.  Coal, 

7.  Slate,  

8.  Coal, 


2' 

3' 

7 " 
3' 

I ' 
4 

4 " 


IC 


I' 


I n 

4 


Here  the  bed  is  nearly  tripple  its  usual  size,  which  has 
occurred  by  the  development  of  a roof  coal.  The  cannel  at 
top  is  left  for  the  roof,  but  it  is  said  to  burn  quite  well. 
The  coal  is  very  good,  and  is  extensively  mined  for  the 
Pittsburg  market. 

One  half  mile  below  Hitestown  the  coal  dips  below  the 
Allegheny  river. 

Where  the  Fifth  Axis*  first  brings  this  coal  to  the  surface, 
at  Shawtown,  on  Pine  creek,  in  Shaler  township,  Allegheny 
county,  it  exhibits  again  this  double  bedded  structure,  as 
follows,  at  Mr.  Watson’s  mine  (Fig.  13) : 


1.  Coal, 

2.  Slate  and  coal, 

3.  Coal, 

4.  Slate,  


5.  Coal, 6 


7'  6" 


The  coal  was  once  extensively  mined  at  this  point,  and 


* Note. — The  Brady’s  Bend  Anticlinal  is  the  same  as  the  Fifth  Axis  of  the 
First  Geological  Survey  Beports. 


46  Q.  EEPOET  OF  PROGKESS.  I.  C.  WHITE,  1876. 

used  in  tlie  iEtna  rolling-mill,  at  Sharpsburg.  The  same 
structure  is  also  seen  in  this  coal  at  Mr.  Martin’ s coal- works, 
on  Big  Deer  creek,  and  also  at  Mr.  Brewer’ s bank,  near  the 
northern  margin  of  the  county,  on  Bull  creek. 

From  these  facts  we  are  led  to  believe  that  it  will  retain 
its  double-bedded  character  over  nearly  all  of  North  Alle- 
gheny, east  from  the  Fifth  Axis  ; and  in  that  event  it  may  in 
the  remote  future  become  of  importance  to  the  manufac- 
turing interests  of  Pittsburg ; for  in  the  city  it  ought  to 
be  reached  by  a shaft  250  feet  deep,  while  the  depth  Avould 
constantly  decrease  northward  along  the  Allegheny  river, 
until  the  coal  comes  to  the  surface  below  Hitestowm. 

The  quality  of  this  coal,  however,  is  quite  as  variable  as 
its  thickness.  Where  it  attains  a large  size,  as  at  Hites- 
toAvn  and  Shawtown,  it  is  tolerably  pure,  and  can  be  used 
in  the  manufacture  of  iron ; but  as  a general  thing  it  contains 
too  much  sulphur  for  such  use.  At  many  localities  it  is 
filled  with  pyritous  slate,  and  its  exposed  surface  is  frosted 
over  with  copperas.  It  is  rarely  used  by  the  smiths  ; but, 
for  steam  and  domestic  purposes  it  is  a valuable  coal  to  the 
people  of  the  district.  From  the  western  part  of  Beaver 
county  it  has  been  extensively  shipped  as  a gas  coal.  This 
is  Coal  No.  VI  of  the  Ohio  reports,  in  the  adjoining  county 
of  Columbiana. 

Upper  Freeport  Fire  Clay.  (No.  2 of  Fig.  8.) 

Immediately  underlying  the  Upper  Freeport  Coal,  we 
sometimes  find  an  extensive  bed  of  fire  clay.  The  Summit 
Cut  brick- works,  on  the  Pittsburg,  Fort  Wayne  and  Chi- 
cago Raikoad,  gets  its  clay  from  this  bed.  It  is  there  from 
8 to  10  feet  thick,  and  makes  a fire  brick  and  furnace  lining 
of  excellent  quality.  This  is  the  only  locality  in  the  dis- 
trict where  the  clay  has  been  proved.  A specimen  analyzed 
by  Prof.  Wuth,  of  Pittsburg,  gave : 


Water, 12.97 

Silica, 57.64 

Alumina, 27.86 

Lime, 37 

Magnesia, 12 

Alkalies, 06 

Iron, 1.22 


LOWER  PRODUCTIVE  COAL  SERIES.  Q.  47 

The  {Upper)  Freeport  Limestone.  {White  Limestone 
of  the  Ohio  Survey)  No.  2 of  Fig.  7. 

This  member  of  the  series,  unlike  its  overlying  coal,  is 
quite  persistent,  and  retains  a somewhat  uniform  size  and 
similarity  of  character  over  the  entire  district.  It  thus  be- 
comes a very  important  guide.  Most  generally  it  is  of  a light 
gray  color  on  fresh  fracture,  but  it  nearly  always  contains 
enough  iron  to  render  it  huffish  on  exposure,  and  sometimes 
even  enough  to  constitute  it  a valuable  ore.  Occasionally 
the  iron  is  in  the  shape  of  nodules,  and  these  often  stand 
out  over  its  weathered  surface,  and  give  it  a very  rough- 
looking aspect.  It  is  nearly  always  more  or  less  brecciated., 
and  often  looks  as  though  it  was  composed  of  the  broken 
and  worn  debris  of  some  other  limestone.  It  is  usually  very 
hard  and  compact,  and  is  never  fossiliferous.  The  most 
careful  search  at  hundreds  of  localities  having  failed  to  dis- 
cover anything  in  the  shape  of  fossils  in  it,  except  a minute 
univalve  of  almost  microscopic  proportions.  The  entme  ab- 
sence of  organic  remains  from  this  limestone  is  a very  sin- 
gular feature  when  taken  in  connection  with  the  fact  that 
other  limestones  of  the  coal  measures,  both  above  and  below 
it,  are  crowded  with  them,  and  it  may  well  point  to  a marked 
difference  in  the  condition  of  their  deposition. 

This  limestone  may  be  of  fresh  water  origin,  having  ac- 
cumulated as  a calcareous  mud  at  the  bottom  of  some  inland 
lake.  It  contains  so  much  earthy  matter  and  other  impuri- 
ties, that  it  is  often  very  difficult  to  get  it  to  slack,  and  hence 
it  has  rarely  been  burned.  Its  average  thickness  is  about 
three  feet,  though  in  a few  localities,  as  at  the  top  of  the 
Summit  Cut,  on  the  Pittsburg,  Fort  Wayne  and  Chicago 
Railroad,  we  find  it  in  several  layers,  distributed  through 
8 or  10  feet  of  shales.  It  is  the  “White  Limestone”  of  Dr. 
Newberry,  in  Columbiana  county,  Ohio. 

The  Butler  Sandstone  ==  Upper  Freeport  Sandstone. 

The  interval  between  the  Freeport  Limestone  and  the 
Lower  Freeport  Coal,  is  usually  occupied  by  sandy  shales 
and-  thin  layers  of  flaggy  micaceous  sandstone ; but  occa- 


48  Q.  REPORT  OF  PROGRESS.  I.  C.  WHITE,  1876. 

sionally,  as  in  the  valleys  around  the  town  of  Bntler,  these 
strata  thicken  np  into  a very  massive  rock. 

At  the  town  of  Bntler  it  comes  in  a few  feet  below  the 
Upper  Freeport  Coal,  and  extends  down  almost  to  the  Lower 
Freeport,  being  abont  50  feet  thick.  It  has  been  extensively 
quarried  near  the  cemetery  there,  and  is  a coarse,  reddish- 
white,  and  very  massive  sandstone.  Although  not  persist- 
ent enough  as  a massive  Sandstone  to  be  marked  as  such  in 
a general  section  of  the  rocks  of  this  district,  whenever  it 
is  encountered  in  this  report  it  will  be  called  the  Butler 
Sandstone. 

On  the  Allegheny  river,  below  Tarentum,  it  is  seen  cut- 
ting out  everything  up  to  the  immediate  floor  of  the  Upper 
Freeport  Coal. 

Opposite  hlew  Brighton  and  Beaver  Falls  at  this  horizon 
we  get  a very  massive  sandstone  capping  the  blufls  and  it 
was  here  mistaken  for  the  Mahoning  Sandstone  by  the  First 
Survey  and  also  by  myself  in  a paper  read  before  the  Ly- 
ceum of  Natural  History  in  New  York  in  1873,  as  I simply 
accepted,  without  question,  its  identiflcation  by  other  geol- 
ogists. 

The  Lower  Freeport  Coaly-  (D. ) {Ohio,  No.  V.) 

This  member  of  the  series  was  found  to  be  of  almost  no 
economic  importance  ; for  in  the  district  it  attains  workable 
dimensions  at  only  a few  localities  ; although  exposed  over 
a wide  area  in  both  Beaver  and  Bntler  counties.  It  is  sing- 
ularly persistent,  however,  either  as  a small  coal  bed,  or  a 
richly  bituminous  shale.  It  is  frequently  represented  by  a 
few  inches  of  coal  at  the  bottom  of  a deposit  of  bituminous 
shale  from  3'  to  10'  thick,  which  has  often  been  explored 
for  cannel  coal. 

In  the  vicinity  of  Baden,  in  Beaver  county,  this  coal  at- 
tains a thickness  of  2-|-  feet,  over  a small  area,  and  has  there 
been  mined  for  a number  of  years.  It  is  a rather  poor  coal, 
however,  being  slaty  and  impure. 

At  the  month  of  Breakneck  creek,  on  the  Connoqnenes- 


*The  Middle  Freeport  Coal  of  reports  H,  HH,  HHH. — The  restoration  of 
the  old  name  of  Lower  L reeport  coal  is  explained  in  the  preface  to  HHH. 
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sing,  it  becomes  a workable  bed,  and  is  known  as  the 
“ Schantz  Coal.”  It  is  there  2i  to  3 feet  thick,  and  a very 
pure  and  excellent  coal. 

On  Trough  run,  opposite  Beaver  Falls,  this  coal  is  seen  at 
one  point  4 feet  thick,  in  a bed  of  impure  cannel. 

In  the  western  part  of  Beaver  county  it  has  been  mined 
in  a few  instances,  but  the  openings  are  now  all  abandoned, 
and  very  little  could  be  learned  of  its  thickness  or  quality. 

It  is  No.  6,  of  Dr.  Newberry,  along  the  Ohio  river. 

The  Butler  Limestone=LoiDer  Freeport  Limestone^ 

Coming  3 to  5 feet  below  the  Lower  Freeport  Coal,  we 
often  find  a limestone  very  similar  in  character  and  size  to 
that  which  underlies  the  Upper  Freejiort  Coal. 

The  existence  of  a limestone  at  this  horizon  never  having- 
been  recognized  by  the  geologists  of  the  First  Survey,  they 
were  in  consequence  frequently  misled,  mistaking  it  for  the 
Upper  Freeport  limestone,  and  mistaking  consequently  the 
coal  above  it  for  the  Upper  Freeport  Coal ; and  this  in  its 
turn  led  to  other  mistakes  in  the  column  below,  such  as  we 
have  already  indicated  in  connection  with  the  Darlington 
coal  or  Upper  Kittanning  Coal  bed. 

This  limestone  does  not  occur  at  Freeport,  and  it  is  by  no> 
means  persistent,  but  it  would  probably  be  found  in  about 
one  section  out  of  four  taken  at  random  over  the  district.. 
Though  very  much  resembling  the  ( Upper ) Freeport  lime- 
stone, it  is  readily  distinguishable  from  it  by  any  one  wh.O' 
becomes  thoroughly  familiar  with  both.  It  is  always  more 
ferruginous,  and  earthy,  and  less  compact  than  the  higher 
stratum.  It  almost  invariably  contains  small  nodules  of 
concretionary  iron  ore,  and  at  times  these  are  seen  protrud- 
ing from  its  surface  in  countless  numbers. 

Iron  Ore. — In  the  eastern  part  of  Butler  county  a valua- 
ble bed  of  carbonate  of  iron  ore  rests  immediately  upon  this 
stratum,  and  the  old  Winfield  Furnace  on  Rough  run  ob- 
tained its  ore  principally  from  this  horizon. 

This  limestone  is  seen  at  Butler  in  a cutting  near  the 

*This  is  the  Middle  Freeport  Limestone  of  the  Cambria  and.  Somerset  Re- 
ports HH,  HHH  : Explained  page  319,  HHH. 
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railroad  depot,  and  lias  been  named  from  that  locality.  In 
the  Summit  Cut  of  the  Pittsburg,  Fort  Wayne  and  Chicago 
Railroad  it  is  seen  near  the  level  of  the  track  at  its  highest 
point,  and  in  Columbiana  county,  Ohio,  it  is  seen  near  Pal- 
estine, along  the  road  which  passes  down  Leslie’s  run.  It 
is  always  non-fossiliferous,  and  was  doubtless  accumulated 
in  a manner  similar  to  the  ( Upper ) Freeport  limestone.  It 
varies  in  thickness  from  2 to  5 feet. 

The  Freejport  Sandstone.  {Loioer  Freeport  Sandstone.) 

This  member  of  the  series,  when  massive,  is  usually  a 
moderately  coarse,  hard,  micaceous,  ashen-white  rock,  and 
often  exhibits  much  false  bedding,  while  many  of  the  lay- 
ers appear  to  have  a twisted  and  gnarly  structure. 

Along  the  Ohio  liver,  in  Beaver  county,  this  stratum  at- 
tains an  immense  development,  being  seen  near  Industry 
in  a bold  massive  cliff,  120  feet  high,  without  a single  break. 
It  is  also  quite  a massive  rock  along  the  Little  Beaver,  and 
some  reaches  of  the  Connoqnenessing.  Along  the  Big 
Beaver,  however,  it  becomes  shaly,  and  opposite  Beaver 
Falls  a local  hed  of  cannel  coal  5 feet  thick  is  seen  in  the 
center  of  the  mass  for  a few  rods,  and  the  same  thing  oc- 
curs at  one  point  on  Brady’s  run. 

Owing  to  its  hardness  this  rock  is  seldom  used  for  build- 
ing purposes.  It  rarely  contains  any  quartz  pebbles,  and 
in  this  resjiect  is  readily  distinguished  from  the  Mahoning 
Sandstone  at  the  base  of  the  Barren  Measures  above.  It 
varies  in  thickness  from  70  to  120  feet. 

A Local  Coal  {Bradif  s Bend,  Coalf).'^ 

Where  there  is  a shale  interval  of  20  to  30  feet  between 
the  Freeport  Sandstone  and  the  Darlington  Coal,  we  some- 
times see  a small  inquire  coal  from  a half  to  one  foot  thick 
immediately  under  the  sandstone.  It  is  seen  at  Smith’s 
ferry.  New  Brighton,  and  two  or  tliree  other  localities,  but 
never  attains  any  importance,  as  it  is  always  slaty  and 
worthless. 


* Inserted  with  a question  into  J.  P.  Lesley’s  section  at  Brady’s  Bend  ; see 
p.  319,  Report  of  Progress  IIIIH. 
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The  Darlington  {Ujrper  Kittanning)  Goal  {C'.)=Ohio 
Strip)  Vein  and  No.  IV  {Lower  Freeport  of  II II H.) 

This  is  the  bed  to  which  we  have  previously  referred  as 
having  been  so  confounded  with  the  Lower  Freeport  coal 
above  it,  and  with  the  Kittanning  coal  below  it,  that  the 
corps  of  the  First  Survey  failed  to  recognize  it  as  a distinct 
and  separate  bed.  Its  usual  horizon  is  5 to  2U  feet  below 
the  Freeport  Sandstone,  but  we  frequently  find  that  mas- 
sive rock  resting  upon  it.  Although  often  quite  thin,  it 
appears  to  be  almost  universally  persistent  throughout  the 
district,  and  is  a very  important  bed. 

On  the  Connoquenessing  it  rises  out  of  the  bed  of  the 
stream  about  seven  miles  above  Harmony,  and  is  constant- 
ly accessible  and  of  workable  thickness  from  that  point 
down  to  the  mouth  of  Slippery  Rock.  It  is  known  as  the 
Greek  min'’'’  in  the  vicinity  of  Harmony,  since  it  is  found 
at  only  a few  feet  above  the  level  of  the  stream  for  several 
miles.  At  Hannony  it  shows  the  following  structure  which 
typifies  it  all  along  the  Connoquenessing,  Fig.  14 : 


The  parting  of  slate  is  sometimes  near  the  middle  of  the 
coal,  and  is  nearly  always  present.  Along  the  Connoque- 
nessing it  contains  considerable  sulphur  at  some  localities, 
but  seldom  enough  to  unfit  it  for  smithing  purposes,  and  it 
is  generally  a brilliant,  rich,  and  oily  coal. 

On  Yellow  creek,  a tributary  of  the  Little  Connoquenes- 
sing, this  coal  is  mined  to  a considerable  extent,  and  is  tliere 
about  three  feet  thick.  It  is  the  chief  source  of  supjily  for 
all  of  the  West  of  Butler  within  the  district. 

On  the  Big  Beaver  it  has  been  extensively  mined  between 
Clinton  and  Homewood,  and  shipped  as  a gas  coal.  Along 
this  line  it  shows  the  following  structure.  Fig.  15  : 

1.  Coal, 


It  is  here  a splendid  coal  and  very  rich  in  volatile  com- 
bnstible  matter. 


1.  Coal, 

2.  Slate, 

3.  Coal, 


2.  Slate, 

3.  Coal, 
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Followed  do\wi  tlie  Big  Beaver  from  Clinton  it  tliins  away 
to  only  18  indies  before  reacliing  Homewood,  and  continues 
thin  until  we  come  to  Bennett’s  run,  3^  miles  above  Hew 
Brighton,  when  it  again  thickens  np  to  3 feet,  and  is  mined 
on  that  stream  by  Mr.  Dougherty  and  others,  where  it  is  a 
most  excellent  coal,  and  so  much  superior  to  the  Kittanning 
that  many  families  in  Hew  Brighton  and  Beaver  Falls  get 
their  fuel  from  it  in  preference  to  using  the  Kittanning  bed 
coal  at  a much  less  cost  jier  bushel. 

Passing  down  the  Beaver  from  this  point,  it  soon  thins 
away,  and  although  remarkably  pure,  it  is  no  longer  of 
workable  thickness  along  that  stream,  and  it  is  seldom  more 
than  18  inches  thick  and  frequently  less.  In  the  vicinity 
of  Hew  Brighton  it  is  called  the  ‘■'■Eighteen  inch'’'’  or  ‘■‘■Blach- 
smiih  min,'”  since  it  is  jiref erred  by  the  smiths  to  any  other 
coal  which  they  have  ever  used,  not  excepting  the  Pittsburg. 

Along  the  Ohio  it  is  constantly  present,  but  never  work- 
able until  we  come  to  the  neighborhood  of  Smith’s  Ferry, 
when  it  again  thickens  up  and  is  mined  in  that  vicinity, 
where  it  shows  the  following  at  Mr.  Udick’s  bank.  Fig.  16  ; 


1.  Coal, 1'  7"  j 

2.  Slate, 1"— 2”  i 2' 

3.  Coal, 3"  > 


Here  the  bottom.  Ho.  3,  is  sulphurous  and  worthless  but 
the  top  bench  is  almost  unexcelled  for  purity  and  richness. 

From  this  point  it  is  easily  traced  up  the  Little  Beaver, 
until  it  culminates  in  the  great  bed  of  cannel  coal  3 miles 
beloAv  Darlington,  on  the  property  now  owned  by  Mr. 
Mansfield,  where  it  shows  the  following  structure  and  vari- 
ations, Fig.  17,  given  on  page  Q.  41 : 


1.  Cannel  slate,  . . . . ' 


0'  to  6' 


2.  Cannel  coal. 


■ Max.  15'  0'  to  12' 


0 to  31' 


3.  Bituminous  coal^  . . 

These  measurements  should  be  understood  as  showing  the 
variation  at  different  points,  for  the  whole  bed  never  shows 
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a thickness  of  more  than  15  feet  at  any  single  point,  and 
never  more  than  12  feet  of  workable  coal. 

This  is  a mere  local  deposit,  as  it  has  never  been  found 
on  any  of  the  adjoining  farms,  or  any  where  else  in  the 
county.  The  whole  bed  is  subject  to  frequent  and  rapid 
variations  when  followed  in  certain  directions.  The  coal 
may  be  10  feet  thick,  when  the  massive  Freeport  Sandstone 
which  forms  its  roof  will  begin  to  come  down,  and  at 
the  same  time  the  floor  of  the  coal  will  begin  to  rise  until 
the  two  meet,  and  the  coal  is  quite  cut  out  in  a very  short 
distance. 

The  cannel  has  an  average  thickness  of  7 feet,  and  passes 
gradually  into  the  cannel  shale  above.  It  nearly  always 
rests  upon  ^ to  1 foot  of  bituminous  coal,  which  also  con- 
tains streaks  of  cannel. 

On  one  side  of  the  farm  where  the  cannel  was  thinned 
away,  the  bituminous  part  becomes  2 to  3^  feet  thick.  Both 
are  extensively  mined  and  shipped  to  Cleveland  by  Mr. 
Mansfield.  The  cannel  contains  a large  per  cent,  of  ash. 

Origin  of  Cannel. — It  is  worthy  of  note  as  bearing  on  the 
origin  of  cannel,  that  here  there  is  no  fire  clay  under  it  what- 
ever, but  it  rests  immediately  upon  a dark  sandy  shale 
which  is  crowded  with  finely  preserved  plants.  This  cer- 
tainly shows  that  in  the  case  of  this  coal  at  least,  it  could 
not  have  accumulated  from  vegetation  grown  in  situ,  but 
as  Dr.  Newberry  has  already  suggested  vuth  regard  to  the 
origin  of  cannels,  was  probably  drifted  as  a carbonaceous 
mud  into  the  waters  of  some  quiet  lagoon.  The  very  irregu- 
lar and  local  nature  of  the  deposit  confirms  this. 

In  the  eastern  portion  of  the  district  this  coal  is  above 
drainage  over  a very  small  area  only. 

On  Big  Buffalo  creek  2^  miles  above  Freeport  it  is  brought 
to  the  surface  for  a short  distance,  where  it  is  seen  to  be  2^ 
feet  thick,  with  the  massive  Freeport  sandstone  resting  im- 
mediately upon  it. 

It  is  probably  this  coal  which  is  mined  by  Mr.  Kearns  2 
miles  above  Butler,  where  it  is  2'  10''  thick  and  a very  fair 
coal.  This  is  coal  No.  IV  of  Dr.  Newberry  along  the  Ohio 
river,  and  the  “Strip  Vein”  of  Yellow  creek. 
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Darlington  Plant-Bearing  Shale. 

Forming  tlie  immetliate  floor  of  tlie  great  bed  of  cannel 
coal,  three  miles  below  Darlington,  which  has  jnst  been  de- 
scribed, we  And  a dark  sandy  shale,  which  is  perfectly  flUed 
with  plant  remains. 

To  the  intelligent  and  enthusiastic  proprietor  of  the  can- 
nel coal  mines,  Mr.  I.  F.  Mansfield,  the  Survey  is  indebted 
for  one  of  the  finest  collections  of  fossil  plants  that  has  ever 
been  made  at  any  single  locality  in  the  country. 

Fi-om  this  shale,  which  is  only  2 to  3 feet  thick,  Mr.  Mans- 
field has  generously  collected  at  his  own  expense,  and  for- 
warded to  Prof.  Lesquereux,  the  Fossil  Botanist  of  the  Sur- 
vey, the  following  list  of  plants,  which  have  been  identified 
are  kindly  furnished  me  by  that  eminent  Palaeobotanist : 


CALAMARIA. 

ASTliROPHYLLITES. 
eqxhisetifortms  ; 
foliosus  ; 
siihhevis. 

Calamites. 

approximatus  ; 
Suckoiuii  ; 
rmnosus  ; 
noclosus. 

Sphenophyllum. 
Schlotheiinii  ; 
longifolium  ; 
cmarginatum. 

Annulakia. 

tsphenophyll aides  ; 
longifolia. 

Equisttites. 

infimdibuliformis. 

CALAMOSTACHY'S. 

tVihercidata. 

FILICES. 

Cyclopteeis. 

trichomanoides  ; 
vbliqua  ; 
elegans  ; 
undans ; 
fimbriata. 


Neueopteeis. 
angusti/olia  ; 
cordifolia ; 
hirsuta  ; 
Clarksoni  ; 
flexuosa ; 
tenuifolia  ; 
vermicularis  ; 
plicata  ; 
Loschii  ; 
crevulata  ; 

Odontopteeis. 
Scldotheimii  ; 
Brardii? 
Eeichiana  ? 

Dictyopteeis. 

obliqua. 

Caelipteeidium. 

Mansfieldi. 

Alethopteeis. 
amhigua  ; 
lonehitica  ; 
Serin  ; 
Sullivantii  ; 
nervosa ; 
Pluckeneti. 
Pecopteeis. 
hemiteloides ; 
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microphylla  ; 
truncata  ; 
Sillimani  ; 
squamosa  ; 
plumosa  ; 
polymorpha  ; 
choerophylloides. 

Sphenoptebis. 
Newberryi  ; 
mixta ; 

artemisicBfolia, 

Hymenophyllites. 
lactuca  ; 
laceratus  ; 
Giitbierianus  ; 
expansus. 

Spibopteeis. 

villosa. 

Stemmatopteeis. 

Mansfieldi. 

Caulopteeis. 

obtecta. 

LYCOPODIACE^. 
Lepidodendeon. 
obovatum  ; 
Sternbergii  ; 
quadratum  ; 
modulatum, 

Lepidophyllum. 
undulatum  ; 
Mansfieldi  ; 
auriculatum  ; 
foliaceum. 

Lepidosteobus. 
ornatus ; 
variabilis. 

Lepidophloios. 

laricinus. 

SIGILLARI^, 

SiGILLAEIA. 

monostigma  ; 
alternans  ; 
reniformis  ; 
mamillaris  ; 
sculpta  ; 
eUiptica  ; 
tessellata. 


Syeingodendeon. 
pes-caprioli  ; 
cyclostigma. 

Stigmaeia. 

ficoides. 

COEDAITES. 

borassi/olia  ; 
principalis  ; 

Mansfieldi  ; 
reflexa. 

Diceanophyllum. 

species. 

COEDIANTHUS. 

Jl.  masculina  (1  species). 
fl.femina.  Antholithes 
(2  species). 

Aetisia. 

transversa. 

FRUCTUS. 

Caepolithbs. 
vesicularis  ; 
multistriatus  ; 
platimarginatus  ; 
clypeiformis  ; 
fraxiniformis ; 
Canneltoni ; 

Rhabdocaepus. 

Bochsianus  ; 
clavatus  ; 
amygdalcBformis. 

Teigonocaepus. 

Daviesii. 

Caediocaepus. 

mamillatus. 

RADICES. 

PiNNULAEIA. 

capillacea. 


FUNGI. 

RniZOMOEPHA. 

sigillarice. 
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Besides  this  list  there  are  many  more  species  which  have 
not  yet  been  determined.  Several  are  new  to  science,  and 
the  number  of  species  already  found  is  more  than  one 
hundred. 

All  these  plants  were  obtained  within  an  area  of  a few 
square  yards.  Too  much  praise  cannot  be  bestowed  upon 
Mr.  Mansfield  for  his  generous  and  enthusiastic  work  freely 
given  to  advance  the  interests  of  the  Survey  in  this  depart- 
ment of  science.  Besides  the  plants,  Mr.  Mansfield  has  also 
found  a very  fine  new  species  of  crustacean  in  this  shale, 
which  has  been  named  in  his  honor  by  Mr.  Charles  E.  Hall, 
the  palaeontologist  of  the  Survey,  Eurypterus  Mansfieldi 
(subgenus  Dolichopterus.) 

Under  this  same  coal,  at  a locality  on  Brush  creek,  in 
Marion  township,  Beaver  county,  where  the  coal  shows 
great  irregularities,  we  find  a shale  which  is  apparently 
equally  rich  in  plants  with  the  locality  at  Mr.  Mansfield’s. 
This  is  at  Mr.  Newton’s  bank,  near  Mechanicsville. 

{Kittanning  Ferriferous  Shale  and  Ore*) 

The  interval  which  separates  the  Darlington  and  Kittan- 
ning coals  is  occupied  by  a shale  which  nearly  always 
exhibits  a constant  character.  When  thickest,  as  at  Kit- 
taning,  it  consists  of  a flaggy  sandstone  at  top,  which  soon 
passes  down  into  a dark  sandy  and  argillaceous  shale  that 
invariably  contains  iron  ore,  in  balls  and  kidney-shaped 
nodules,  and  occasionally  in  regular  layers.  Sometimes  it 
occurs  in  great  quantities,  and  some  of  the  nuggets  are  a 
foot  in  diameter. 

Opposite  Zelienople,  along  the  banks  of  the  Connoque- 
nessing,  below  the  mill,  this  ore  is  seen  in  great  abundance. 

The  old  Charcoal  Furnace  on  the  Connoquenessing  be- 
low Zelienople  obtained  its  ore  from  this  horizon.  The  ore 
may  average  from  30  to  35  per  cent,  of  metallic  iron. 

* This  may  very  well  be  the  representative  of  the  Johnstown  Cement  Bed 
of  W.  Platt’s  Somerset  County  Eeport  of  Progress  HHH.  The  reader  will 
therein  find  an  account  of  the  error  committed  by  the  Geologists  of  the  First 
Survey,  in  their  early  study  of  Western  Pennsylvania,  in  confounding  this 
ore  bearing  calcareous  stratum  with  the  much  lower  “Ferriferous  Limestone  ” 
carrying  the  ores  of  Clarion,  Armstrong,  and  other  counties  in  the  Allegheny 
Eiver  Valley  country. — J.  P.  L. 
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This  Kittanning  Shale  shows  a marked  decrease  in  thick- 
ness when  followed  from  the  Allegheny  river  west  to  the 
Ohio  line.  At  Kittanning,  the  interval  is  70  feet ; at  Har- 
mony, on  the  Connoquenessing,  it  is  50  ; on  the  Big  Beaver, 
it  is  35,  while  on  the  Ohio,  at  the  State  line,  it  is  only  20'. 


The  Kittanning  Coal,  or  Lower  Kittanning  Coal.  (C.)  = 
Ohio  No.  III. 


This  coal  is  entirely  persistent,  though  in  a few  instances 
it  becomes  too  thin,  or  too  impure  to  work. 

In  the  eastern  part  of  Butler  county  it  is  brought  to  the 
surface  over  a small  area  by  the  Fifth  Axis.  There  it  is 
generally  about  three  feet  thick,  but  on  the  west  branch  of 
Big  Buffalo  creek,  in  Clearfield  township,  it  shows  some 
singular  vagaries,  and  exhibits  the  following  section  at  Mr. 


1.  Coal,  . . . . 

. . .2' 

2.  Shale,  . . . . 

. . . 6" 

3.  Coal,  . . . . 

. . .2' 

► 

8' 

4.  Shale,  . . . . 

. . .1' 

5.  Coal,  . . . . 

. . . 2'  6"  . 

Here  we  get  a mass  of  shale  and  coal  8 feet  thick.  The 
coal  is  mined  by  stripping,  and  is  quite  good,  though 
the  bottom  part  is  best.  It  shows  pretty  much  the  same 
structure  for  two  miles  along  Buffalo  creek,  but  just  as  that 
stream  passes  out  of  Clearfield  township,  into  Armstrong 
county,  it  regains  its  single-bedded  structure  and  noimal 
size  of  3 to  3|-  feet  in  thickness. 

The  Fifth  or  Brady’ s Bend  Anticlinal  Axis  also  brings  up 
this  coal  on  Rough  run,  in  Winfield  township,  and  it  was 
once  extensively  mined  there  and  used  at  the  Winfield 
Furnace,  but  no  mines  in  operation  on  it  now. 

Plunging  under  the  high  lands  of  central  Butler  over  the 
arch  of  the  Fifth  Axis,  the  coal  does  not  again  come  to  the 
surface  to  the  west  until  we  come  to  the  mouth  of  Camp 
run,  on  the  Connoquenessing,  in  Beaver  county,  where  it 
reappears  2 feet  thick,  with  an  immense  bed  of  fire  clay  be- 
neath it. 

At  no  point  on  the  Connoquenessing  between  Butler  and 
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this  point  is  it  more  than  120  feet  below  the  surface,  and 
for  the  greater  portion  of  the  distance  not  more  than  50,  and 
as  numerous  borings  indicate  a considerable  thickness  for 
it,  the  time  may  come  when  it  would  jjay  to  shaft  it,  should 
the  projected  railroad  fi'om  Butler  down  the  Connoquenes- 
sing  ever  be  built. 

At  Harmony  it  is  only  40  feet  below  the  creek,  and  a 
boring  indicates  a thickness  of  6 feet.  Followed  down  the 
Connoquenessing  from  where  it  makes  its  ajipearance  at  the 
mouth  of  Camp  run,  we  find  it  worked  occasionally,  but  it 
is  seldom  more  than  20  inches  thick,  and  is  overshadowed 
by  the  Darlington  above  it.  It  continues  thin  and  unim- 
portant down  around  the  Big  Beaver,  until  we  pass  below 
Homewood,  when  it  again  thickens  up  and  becomes  a valu- 
able coal  in  the  vicinity  of  Hew  Brighton  and  Beaver  Falls, 
where  it  shows  the  following  structure  at  most  of  the  banks : 
See  fig.  19. 


1.  Coal, 

2.  Slate, 

3.  Coal, 


The  lower  bench  is  generally  the  purest.  This  part  of 
the  coal  is  coked  above  Beaver  Falls  by  Mr.  Davis,  and  Mr. 
Holmes.  It  makes  a beautiful  compact  and  silvery  coke, 
and  is  used  to  a considerable  extent  in  the  manufactories 
of  Beaver  Falls. 

The  upper  bench  is  hard,  dull,  and  contains  considerable 
pyrites. 

Along  the  Ohio  river  this  coal  becomes  filled  with  pyritous 
slate,  and  is  in  many  places  utterly  worthless,  though  it  re- 
tains a thickness  of  2|-  to  3 feet.  At  Industry  it  is  locally  a 
very  fair  coal ; but  passing  below  tliat  it  again  becomes  bad 
and  is  known  as  the  “Sulphur  vein.” 

On  the  Little  Beaver  this  coal  is  extensively  mined  for 
domestic  consnmption  in  the  vicinity  of  Darlington,  where 
it  is  28  inches  thick  and  an  excellent  coal. 

This  is  coal  Ho.  3 of  Dr.  Hewberry,  along  the  Ohio  river. 


The  Kittanning  {New  Brighton)  Fire  Clay. 
Immediately  underlying  the  Kittanning  coal  in  every 
portion  of  Beaver  county,  we  find  an  immense  bed  of  fire 
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clay.  It  gives  rise  to  an  important  industry  in  the  making 
of  fire-brick,  furnace  linings,  &c. 

At  new  Brighton  Messrs.  Elverson  & Sherwood  have  a 
large  Terra-cotta  establishment,  where  flower  pots,  statuary, 
chimney  tops,  and  all  kinds  of  ornamental  and  rustic  work 
are  manufactured  from  this  clay.  Their  wares  took  the 
first  premium  at  the  Pittsburg  Exposition  in  1875. 

The  largest  fire-brick  establishment  is  that  of  Barnes  & 
Co.,  in  Bridgewater.  This  company  have  furnished  fire- 
brick to  nearly  all  the  furnaces  in  the  Mahoning  and  She- 
nango  valleys. 

The  bricks  do  not  withstand  the  highest  degree  of  heat, 
but  they  are  especially  desired  for  those  portions  of  the 
stack  where  there  is  considerable  friction,  as  they  withstand 
this  better  than  almost  any  other  obtainable  brick. 

This  bed  of  clay  is  seldom  less  than  10  feet  thick,  and  in 
some  cases  as  much  as  15.  Usually  not  more  than  6 or  7 
feet  of  it  is  used,  as  the  bottom  becomes  too  silicious.  This 
is  the  same  bed  of  clay  which  is  so  extensively  worked  along 
the  Ohio  river,  in  Columbiana  county,  Ohio. 

The  Kittanning  {Industry)  Sandstone  and  Shale. 

Immediately  below  the  fire  clay  there  generally  occurs  a 
sandstone,  which  is  often  quite  massive. 

At  Industry,  on  the  Ohio,  it  is  50  feet  thick,  and  rests,  as 
a massive  vertical  cliff,  immediately  upon  the  Ferriferous 
Limestone. 

Above  the  old  Winfield  Furnace,  on  Bough  run,  in  Butler 
county,  it  attains  an  immense  development,  and  at  one  point 
it  cuts  the  underlying  limestone  abruptly  away  where  it 
had  a thicJcnes-s  of  18 feet. 

The  lower  part  of  this  interval  down  to  the  Ferriferous 
Limestone  is,  however,  more  generally  of  a shaly  nature, 
and  often  contains  considerable  iron  in  scattered  nodules. 
While  the  interval  between  the  Kittanning  and  Darlington 
Coals,  shows  a marked  thinning  away  when  followed  to  the 
west  from  the  Allegheny  river,  this  interval  between  the 
Kittanning  Coal  and  the  Ferriferous  Limestone  shows  quite 
the  reverse ; for  at  Kittanning  the  interval  is  50  feet,  while 
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at  New  Brighton,  on  the  Beaver,  it  is  82,  thus  almost  ex- 
actly counterbalancing  the  thinning  away  of  the  former ; for 
the  Darlington  Coal  is  123  feet  above  the  Ferriferous  Lime- 
stone at  Kittanning,  and  120  at  New  Brighton. 

The  Buhr stone  iron  ore  which  often  rests  immediately  on 
the  limestone  next  to  be  described  in  many  parts  of  Penn- 
sylvania, does  not  attain  much  importance  at  any  point 
within  the  district,  as  it  is  usually  too  thin  to  warrant 
mining. 

The  Ferriferous  ( Vanport)  Limestone. 

This  is  the  most  characteristic  stratum  in  the  series.  It  is 
the  largest,  xmrest,  and  most  massive  limestone,  and  always 
possesses  a peculiarity  of  composition  and  organic  remains, 
by  which  one  thoroughly  familiar  with  it  can  unerringly  dis- 
tinguish it  at  a single  glance  from  any  other  limestone  in  the 
group.  On  the  Allegheny  river,  at  Kittanning,  this  lime- 
stone is  12  feet  thick  ; at  the  eastern  edge  of  Clearfield  town- 
shij),  Butler  county,  where  it  passes  under  Buffalo  creek 
over  the  arch  of  the  Fifth  Axis  it  is  15' ; on  Rough  run,  in 
Winfield  townshiji,  where  it  is  brought  to  the  surface  by  the 
same  axis,  and  extends  around  the  hill  in  a massive  cliff, 
like  a sandstone  bluff,  we  find  it  18  feet  thick. 

West  from  these  localities,  it  passes  under  the  highlands 
of  Butler  county,  and  although  frequently  reported  in  bor- 
ings, is  seen  no  more  until  we  come  into  Beaver  county,  near 
tlie  mouth  of  Brush  creek,  where  it  rises  from  the  bed  of  the 
Connoquenessing,  but  greatly  reduced  in  thickness,  being 
only  1 to  2 feet  thick,  and  sometimes  disapjiearing  entmely. 
But  it  soon  begins  to  thicken,  and  three  miles  below  the 
point  of  its  first  axijiearance  we  see  it  20  to  25  feet  thick 
making  huge  cliffs  along  the  stream. 

It  maintains  this  unusual  development  down  the  Con- 
noquenessing to  its  mouth,  and  thence  down  the  Big  Bea- 
ver to  the  old  Homewood  furnace,  where  it  has  a thickness 
of  15  feet.  Below  this  it  rajiidly  thins  away  to  a feather 
edge  on  top  of  the  great  Piedmont  Sandstone,  which  here 
begins  to  thicken  up  preparatory  to  its  maximum  exhibi- 
tion at  Homewood  station,  three  miles  below. 
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South  of  Homewood  the  Ferriferous  Limestone  comes  in 
again  as  the  Piedmont  Sandstone  begins  to  thin  away  at  top, 
but  it  is  now  only  1 to  2 feet  thick.  It  is,  however,  per- 
fectly persistent,  and  at  the  lower  extremity  of  New  Brigh- 
ton begins  again  to  thicken  up  and  exhibits  the  following 
structure  near  the  mouth  of  Paved  run,  Fig.  20 : 

1.  Gray  compact  limestone,  . . . . 2 ' ' 

2.  Shale,  1|' 

3.  Bluish  gray  limestone, ^ f 

4.  Shales, 3 ' 

5.  Bluish  impure  limestone,  ...  p , 

This  is  about  three  miles  above 
Beaver,  and  going  south  to  the  Ohio  it  is  seen  to  be  getting 
thicker  and  more  massive,  and  near  Yanporte  on  the  Ohio, 
3 miles  below  the  mouth  of  the  Big  Beaver,  it  is  extensively 
quarried  and  shows  the  following  section  at  Mr.  Tygart’s 
quarry.  Fig.  21 : 


the  mouth  of  the  Big 


1.  Gray  limestone, 


7' 


2.  Shale, 


1' 


18' 


3.  Gray  limestone. 


5' 


4.  Blue  limestone. 


6' 


Here  it  is  35  feet  above  the  Ohio,  but  below  this  the  river 
flows  more  to  the  south,  and  it  dips  down  near  its  level  and 
is  constantly  concealed  by  the  terrace  deposits  until  we 
come  to  Industry,  4^  miles  from  the  Ohio  line. 

Here  opposite  the  mouth  of  Six  Mile  run  the  Ohio  has 
eroded  the  terraces  from  its  southern  shore,  and  the  lime- 
stone is  seen  15  feet  thick  on  the  land  of  Mr.  Allen,  where 
it  has  also  been  quarried. 

At  this  locality  a fine  illustration  of  its  sudden  variations 
in  thickness  is  seen.  At  the  quarry  it  is  fifteen  feet  thick ; 
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but  as  we  pass  down  the  river  it  is  seen  to  become  gradually 
sandy  and  earthy,  until,  only  ^ of  a mile  below,  the  whole 
stratum,  except  a small  impure  layer  6 inches  thick  at  the 
top  is  replaced  by  sandy  shale.  This  change  is  seen  actu- 
ally taking  place,  as  the  entire  section  is  perfectly  exposed 
between  the  two  points. 

Below  Industry  this  stratum  is  again  covered  ui3  by  the 
terraces,  and  is  seen  no  more  until  Ave  come  to  the  month 
of  the  Little  Beaver,  near  the  Ohio  line,  where  it  apiiears 
near  the  level  of  the  railroad  track  1 foot  thick,  60  feet  be- 
low the  Kittanning  coal. 

This  limestone  when  of  its  normal  thickness  (12  to  15  feet) 
is  generally  of  an  ashen-gray  color  to  near  its  base,  when  it 
changes  to  a light  blue.  Along  the  face  of  the  rock  it 
weathers  in  a peculiar  manner,  being  traversed  by  horizon- 
tal furrows  i to  i inch  deep  and  to  1 inch  apart.  These 
furrows  have  a Avavy  margin  and  thus  give  to  the  stone  a 
shrunken,  or  shriveled  appearance. 

When  this  stratum  becomes  thin  it  invariably  exhibits 
the  cone-in-cone'' ^ structure,  and  then  looks  as  though  it 
had  segregated  from  the  calcareous  mud  above  and  below  it. 

The  limestone  itself  when  it  is  thick,  and  the  shales  im- 
mediately beloAv  it  when  it  is  thin,  are  always  richly  fossil- 
iferous. 

In  it  I have  seen  the  folloAving  fossils  Avithin  the  district : 
Spirifer  cameratus,  S.  Uneatus^  8.  ojnmus,  Productus  Ne- 
brascensis^  P.  long i-sp  inns ^ P.  Praiteiianus,  P.  semi-reti- 
cidatus,  Hemipronltes  crassus,  Glionetes  mesoloba,  Euom- 
plial'us  nigosus,  Pleurotomaria  GraymlUensis^  P.  car- 
bonaria,  P.  turbinella,  Belleroplion  carbonarius,  B.  Mont- 
fortianus,  B.  percarinatus^  B.  Stevensanus,  Nucula  ve7i- 
tricosn,  Nuculana  belUstriata,  Macrocheilus  primigenius, 
M.  veiitrlcosus,  Astartella  concentriccg  PolypTiemopsis 
peracuta^  Aviciilo-pecten  carbonarius,  A.  Wliiteii,  Athyris 
svMilita,  Solenomya  radiata,  Macrodon  obsoletus,  Anicu- 
lopinna  Americana^  Nautilus  occidentalism  Platyceras  tor- 
tuiiim  Synocladia  biserialis,  Lopliopliyllum  proliferunim  Or- 
thoceras  crihrosumm  Zeacrinus  ^mtcrospinus,  and  numerous 
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fragments  of  crinoids,  the  long  stems  of  which  are  often  seen 
stretching  across  the  stone  in  every  direction. 

This  stratum  is  extensively  quarried  at  Vanport,  on  the 
Ohio.  It  burns  into  an  excellent  white  lime,  and  is  also 
highly  valued  as  a flux  for  iron.  It  is  the  only  limestone 
in  the  series  which  can  be  used  for  that  purpose. 

The  Clarion  Coal.  {B.) 

Tliis  coal  is  found  of  workable  dimensions  in  the  eastern 
portion  of  the  district  only.  AVhere  brought  above  drain- 
age, on  Rough  run  by  the  Fifth  Axis,  it  is  from  3 to  4 feet 
thick,  and  a tolerably  fair  coal.  It  is  accessible,  however, 
for  only  one  mile  along  this  stream,  and  is  seen  no  more 
within  the  district  until  we  come  west  into  Beaver  county, 
at  the  mouth  of  Brush  creek,  where  it  rises  from  the  bed  of 
the  Connoqnenessing,  and  is  li  feet  thick.  Along  the  Big 
Beaver  it  is  nearly  always  found  at  20  to  30  feet  below  the 
Ferriferous  Limestone,  but  is  seldom  more  than  1 foot  thick. 

A large  Bed  of  Fire-clay.,  7 to  10  feet  thick,  the  lower 
part  of  which  is  non-plastic,  underlies  the  Clarion  Coal 
along  the  Big  Beaver. 

The  BrooJcmlle  Coal.  ( A. ) 

The  horizon  of  this  coal  is  above  drainage  for  only  a few 
rods  in  the  eastern  portion  of  the  district,  on  Rough  run, 
where  the  Fifth  Axis  crosses  that  stream,  and,  as  the  interval 
'where  it  should  come  is  there  concealed,  it  was  not  seen. 

Along  the  Big  Beaver,  however,  we  frequently  see  a coal 
which  corresponds  to  this  one,  resting  with  its  underlying 
fire-clay  immediately  upon  the  Piedmont  Sandstone.  It  is 
separated  from  the  Clarion  coal  by  an  interval  of  30  to  50 
feet,  which  is  occupied  by  shales  and  flaggy  sandstone. 

At  an  old  drift,  2|-  miles  above  Beaver  Falls,  it  shows  the 
following.  Fig.  22 : 

3.  Shale, 3'  [ 4'  9" 

4.  Coal, 7"  ) 

The  coal  is  slaty  and  worthless.  It  attains  workable  di- 
mensions at  the  mouth  of  Brady’s  run,  below  New  Brighton, 
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It  is  there  3 feet  thick,  and  was  once  mined  and  used  at  the 
old  salt-works.  It  is  reported  to  be  quite  slaty,  however, 
and  has  long  been  abandoned.  ’ 

In  the  section  at  Smith’s  Ferry,  both  this  and  the  Clarion 
coals  have  thinned  away,  and  are  represented  by  bituminous 
shales. 


Q.  6o 


Chaptee  VII. 

The  Beater  Biter  Group. 

The  Piedmont.,  or  Upper  Homewood  Sandstone ; Inter - 
Conglomerate  Beds;  Connoquenessing,  or  Lower 
Homeitood  Sandstone ; and  Sharon,  or  Sal-Conglomer- 
ate Beds. 

[In  his  MSS.  of  this  Report,  Professor  White  has  ac- 
cepted for  this  gronp  of  rocks  the  name  Conglomerate 
Series,’’"'  given  to  it  in  West  Virginia  by  Prof.  William  M. 
Fontaine,  in  articles  written  for  the  American  Journal  of 
Science  and  Arts,  Vol.  XI,  and  published  in  April  and 
May,  1876. 

As  our  survey  of  the  Bituminous  Coal  Fields  of  Penn- 
sylvania is  not  yet  by  any  means  completed, — as  the  actual 
number  and  co-ordination  of  beds  of  this  group  along  the  ex- 
tension of  its  northern  out-crop  eastward  into  the  Upper  Al- 
legheny River  and  Genesee  River  Country  is  still  a subject 
of  painful  investigation, — as  a satisfactory  harmony  be- 
tween the  Pottstille  Conglomerate  and  its  coal  beds  in  Ly- 
ken’s  Valley  and  at  Shamokin  with  the  lowest  coal  beds, 
sandstones  and  conglomerates  of  Lycoming,  Potter,  Cam- 
eron, McKean,  Warren  and  Venango  counties  is  yet  to  be 
obtained, — as  I foresee  the  probability  that  the  whole 
group  of  Pottsville  {Serai)  Conglomerate  rocks,  containing 
as  it  does  large  and  valuable  beds  of  coal,  ^vill  some  day  be 
considered  as  included  in  the  series  of  the  Lower  Pro- 
ductite  Coal  Measures,  as  it  certainly  is  in  the  Allegheny 
Biter  Coal  Series, — and,  tinally,  as  the  Conglomerate, 
No.  XII,  (whether  called  Serai  Conglomerate,  Pottsville 
Conglomerate,  Piedmont  Sandstone  and  Pottsville  Con- 
glomerate, Upper  and  Low^er  Homewood  Sandstone,  Home- 
wood  Sandstone  and  Connoquenessing  Sandstone,  Massillon 
Sandstone,  for  by  all  these  names  has  one  or  both  of  its 
principal  members  been  designated, ) may  be  considered  the 
base  or  bottom  member  of  the  Lower  Productite  Coal  Se- 
ries, as  justly  as  the  Mahoning  Sandstone  is  considered,  the 
5— Q 
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bottom  member  of  the  Loioer  Barren  Measures,  the  Con- 
nellsville  Sandstone  the  bottom  member  of  the  Upper  Pro- 
ductive  Coal  Series,  and  the  Waynesbnrg  Sandstone  the 
bottom  member  of  the  Upper  Barren  Measures, — for  all 
these  reasons  I am  nn willing  to  hx  the  name  “ Conglomer- 
, ate  Series  ’ ’ in  the  permanent  literature  of  the  Survey,  by 
use  in  this  volnine. 

For  local  use  however  in  Western  Pennsylvania  there  is 
no  objection  to  the  term  Beaver  River  Group,  provided  it 
be  clearly  understood  that  the  term  has  the  same  systematic 
value  as  those  of  the  Freeport,  Kittanning  and  Clarion 
Groups : and  that  the  group  is  the  lowest  part  of  the  well 
established  Allegheny  River  Series,  being  synonomous  wdth 
the  so-called  Sharon  Coal  Series,  a name  adopted  by  Mr.  J. 
T.  Hodge  in  the  first  geological  survey  of  the  Beaver  Biver 
waters,  forty  years  ago,  and  retained  by  Prof.  H.  D.  Rogers 
in  his  Final  Report  of  1858. — J.  P.  L.  ] 

This  group  of  rocks  is  exposed  in  Beaver  county  only 
along  the  Big  Beaver  and  Connoqnenessing  Creek,  where 
it  exhibits  the  following  typical  section,  Fig.  23  : 

Typical  Section  of  the  Beaver  River  Series,  as  exposed 
along  the  Beaver  River  and  the  Connoquenessing  Creek : 

1.  Piedmont  [ ? ] Upper  Homewood  Sandstone,  massive, 

conglomeratic, 75'  to  155' 

2.  Shales,  sometimes  enclosing  a coal  bed  (1'  to  2 6" 

thick)  at  the  top;  below  which  comes  in  a liorizon 
of  iron  ore,  and  the  Mercer  Limestone ; with  some- 
times a thin  coal  bed  below  that  again, 20'  to  80' 

3.  [Pottsville  Conglomerate']  Connoquenessing  Sand- 

stone; Massillon  Sandstone  of  Oliio. 

(a.)  Upper  member,  a very  massive,  hard,  white 

sandstone, 40'  to  50' 

(b.)  Middle  member,  darldsh,  sandy  shales,  gen- 
erally containing  iron  ore  at  the  top,  and 

sometimes  a thin  coal  below, 35'  to  40' 

(c.)  Lower  member,  a hard,  massive,  greyish- 

brown  sandstone, 20'  to  25' 

4.  Sharon  Shales.  Dark  shales  containing  a stratum  of 

iron  ore  at  tlie  top  (1'  thick),  and  filled,  below, 
with  /ossi7^:)?a«f  5 characteristic  of  the  Sharon  Coal, 
and  containing  thin  layers  of  coal  in  the  lowest  ex- 
posed part.  Thickness  seen  exjiosed  above  the  bed 
of  the  Connoquenessing  Creek, 7' 


Total  height  of  column  225',  mean  of 


197'  & 257' 


UPPER  HOMEWOOD  SANDSTO^’^E. 
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The  Upper  Homewood  Sandstone,  No.  1,  of  tlie  above 
section,  is  supposed  to  be  the  rei^resentative  in  this  distilct 
not  only  of  the  Piedmont  Sandstone,  in  the  Cnnil^erland 
Coal  Basin  in  Maryland,  along  the  Allegheny  Mountain  in 
Centre,  Blair,  Cambria  and  Somerset  counties  ( see  Kei)oi'ts 
H,  HH,  and  HHH, ) and  on  Laurel  Hill  and  Chestnut 
Ridge  in  Fayette  and  Westmoreland  counties,  Pennsylva- 
nia ( see  Reports  KK  and  IIHHII, ) — but  also  of  the  great 
sand-rock  which  extends  in  an  unbroken  sheet  tlirough 
McKean  and  Forest  counties,  in  the  north,  to  which  was 
given,  forty  years  ago,  the  name  of  Tionesta  Sandstone 
which  in  that  country  it  still  retains. 

It  reaches  its  maximum  development  in  this  district  at 
Homewood  station,  where  it  appears  in  one  solid  unl)roken 
ledge  155  feet  thick.  This  size  is  attained  by  the  top  of 
the  rock  extending  far  up  above  its  usual  horizon,  and 
cutting  out  the  members  of  the  Clarion  Coal  Group  to 
above  the  Ferriferous  Limestone,  thus  forming  a striking 
exception  to  the  generalization  made  by  Mr.  AYrigley  in  his 
Special  Report  on  Petroleum  (J),  that  the  variation  in 
thickness  of  all  the  sandstones  is  from  the  base. 

This  rock  at  Homewood  is  a very  massive  yellowish  white 
sandstone.  It  is  tolerably  coarse  gmined,  and  many  of  its 
layers  are  filled  with  quartz  pebbles  varying  in  size  from  a 
pea  to  a hazle  nut.  It  is  an  excellent  building  stone  and  is 
quarried  largely  for  that  purpose. 

At  Homewood  its  base  is  100  feet  above  the  Big  Beaver 
river.  Passing  down  the  stream  it  dips  very  rapidly  to 
the  south,  until,  at  3-|-  miles  below,  its  bottom  comes  to  water 
level,  and  about  4 miles  further  doAvn,  near  the  mouth  of 
Brady’ s run,  its  top  also  disappears  beneath  the  level  of  the 
Big  Beaver  river. 

The  borings  at  Beaver  Falls  and  New  Brighton  commence 
immediately  on  the  top  of  this  stratum,  and  show  that  it 
is  there  60  to  75  feet  thick. 

Its  top  reappears  on  the  Oliio  river  above  Smith’s  Ferry, 
and  is  seen  at  low- water  mark.  At  that  locality  it  is  the 
rock  on  which  the  rude  carvings  of  men  and  other  objects 
made  by  the  aborigines  are  to  be  seen. 
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On  Little  Beaver  its  top  may  be  noticed  rising  above  the 
water  a short  distance  above  the  railroad  bridge. 

Traced  north  and  north-east  from  Homewood,  it  rajiidly 
thins  away,  and  all  the  upper  portion  becomes  shaly,  so  that 
we  sometimes  find  two  or  three  small  coals  in  this  portion 
of  it  along  the  Connoquenessing  creek. 

The  Mt.  Savage  {?)  Coal  Bed. 

Immediately  below  the  Piedmont  Sandstone,  we  find  a 
small  coal  at  several  localities  along  the  Big  Beaver.  One 
and  a half  miles  above  Homewood,  it  becomes  workable, 
and  has  been  mined  by  Mr.  Beatty,  where  it  sometimes  at- 
tains a thickness  of  2^  feet.  It  is  very  irregular,  however, 
as  the  sandstone  above  often  comes  down  and  cuts  it  almost 
entirely  awny.  It  is  a tolerably  fair  coal  and  appears  to 
contain  very  little  pyrites. 

In  its  roof  shales  at  this  locality  are  seen  immense  num- 
bers of  Cardlocarpa  and  Cordaites,  associated  with  a fern 
which  I was  unable  to  distinguish  from  Odontopteris  neu- 
roptferoides,  ISTewb’y.  At  Homewood,  the  coal  is  seen  as  a 
mere  streak  at  the  base  of  tlie  sandstone  ; and  in  the  borings 
at  Beaver  Falls  and  Hew  Brighton  it  is  reported  as  8^^  to 
12"  thick. 

The  Mercer  {Lower  Wurtemburg)  Limestone. 

A few  feet  below  the  coal.  Just  described,  there  comes  into 
the  section,  in  the  vicinity  of  the  Old  Homewood  furnace, 
a very  characteristic  little  limestone,  which  I have  identified 
with  the  Mercer  Limestone  of  the  First  Survey. 

At  the  Old  Furnace  it  is  separated  from  the  Ferriferous 
Limestone  above  by  an  interval  of  135  feet.  It  is  tolerably 
compact,  has  a dark  bluish  color,  and  is  filled  with  fossils. 
It  varies  from  8 to  12  inches  in  thickness,  and  is  quite  per- 
sistent from  this  point  np  the  Beaver  and  Connoquenessing 
to  Wurtemburg,  where  it  is  the  Lower  Wurtemburg  Lime- 
stone, in  Prof.  Lesley’s  Slippery  Rock  section.  See  Special 
Report  on  Petroleum,  ( J. ) 

The  most  nnmerons  fossils  observed  in  it  are  Spirifer 
cameratus,  Productus  longispinus,  P.  ITebrascensiSy  AtTi- 
yris  snbtilita,  and  Crinoidal  fragments. 
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In  the  shales,  both  above  and  below  it,  occur  the  car- 
bonate ores  which  were  mined  at  several  places  along  the 
Big  Beaver  and  used  at  the  Homewood  furnace. 

South  from  the  Old  Furnace  this  limestone  disapj)ears, 
having  apparently  been  cut  away  by  the  immense  develop- 
ment, in  that  direction,  of  the  overlying  Piedmont  Sand- 
stone. 

The  shale  interval,  Ho.  2,  Fig.  23,  contains,  at  Home- 
wood  station,  another  small  coal  60  feet  below  the  base  of 
the  Piedmont  sandstone.  It  is  only  thick,  and  is  a kind 
of  impure  semi-cannel. 

These  shales.  No.  2,  which  separate  the  Piedmont  and 
Connoqnenessing  Sandstones,  are  of  a bluish  black  cast, 
and  vary  much  in  thickness.  At  Homewood,  they  are  80 
feet  thick,  while  at  the  mouth  of  the  Connoqnenessing,  they 
are  only  20.  They  seem  to  increase  to  the  south,  for  in  the 
borings  at  Beaver  Falls,  they  are  100  feet  thick. 

The  Connoquenessing,  {Loioer  Homewood ),  {Massilon  f ) 
Sandstone=Lower  Pottsmlle  Conglomerate^  No.  XII. 

At  Homewood  Station  there  is  seen  rising  from  the  Bed 
of  the  Big  Beaver,  a very  hard  white  massive  sandstone,  its 
top  being  at  that  point  18  feet  above  water  level.  As  we 
ascend  the  Big  Beaver,  it  rapidly  rises  and  soon  cuts  away 
60  feet  of  the  shale  interval  No.  2,  seen  at  HomeAvood,  and 
at  the  mouth  of  the  Connoquenessing  its  top  is  110  feet 
above  water  level,  and  its  base  a few  feet  below. 

Followed  up  the  Connoquenessing  it  is  seen  well  exposed 
along  the  deep  gorge  of  that  stream,  and  consists  of  a 
massive  upper  and  lower  member,  separated  by  shales. 

( a. ) The  upper  member  forms  the  top  wall  of  the  Con- 
noquenessing, to  Hazen’s  mill,  w’here  it  sinks  beneath  the 
stream.  At  the  mouth  of  Slippery  Hock  its  base  is  10 
feet  above  water  level,  and  at  Wurtemburg  its  top  is  at 
the  level  of  the  stream.  Along  this  line  it  is  a very  mass- 
ive stratum,  tolerably  coarse  grained,  very  hard,  grayish 
white,  and  weathering  reddish  on  exposed  surfaces.  It 
varies  little  in  thickness,  being  generally  from  45  to  50 
feet. 
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{b.)  The  shales  below  are  persistent  along  the  Connoqne- 
nessing  to  the  month  of  Slippery  Hock,  above  which  they 
soon  jiass  below  water  level. 

At  their  top  we  frequently  see  a small  stratum  of  iron 
ore,  or  a bed  of  nodules.  A few  feet  below  the  top  conies 
a bed  of  bitnminous  shale,  which  is  tolerably  persistent 
along  the  Connoqnenessing,  and  sometimes  it  contains  a 
thin  coal  seam.  A few  rods  above  the  month  of  Slippery 
Eock,  on  the  right  bank  of  the  Connoqnenessing,  the  fol- 
lowing section  may  be  made  at  tliis  horizon : 


1.  Bituminous  slate, 1' 

2.  Coal, 4" 

3.  Bituminous  slate  Avith  coal, 6" 

4.  Fire  Clay  and  sandy  shales, T 

5.  Black  fissile  slate, 1'  C" 

6.  Streak  of  impure  coal, 2" 

7.  Fire  Clay  to  bottom  of  creek, 2' 


At  this  locality  I noticed  nnmerons  specimens  of  Sigil- 
laria  tesselata,  and  S.  dentata  in  No.  3 of  tliis  little  section. 

The  lower  part  of  this  shaly  member  (b)  is  sandy  and 
of  a grayish  color.  The  whole  mass  is  usually  about  40' 
thick. 

(c.)  The  lower  member  (c)  of  the  Connoquenessing  sand- 
stone is  seen  along  the  bed  of  the  stream,  from  its  month 
up  to  miles  above  Jones’s  bridge,  when  it  passes  under 
and  is  seen  no  more.  It  is  quite  massive,  and  forms  the 
lower  wall  of  the  stream  for  some  distance.  It  is  a coarse 
grayish-brown  rock,  and  shows  much  false-bedding,  and 
contorted  structure.  Its  base  is  lifted  above  water  level  at 
only  one  locality  on  the  Connoquenessing,  and  then  the  rock 
is  seen  to  lie  20  to  25  feet  thick. 

These  three  strata,  a,  b,  c,  of  the  typical  section,  repre- 
sent the  Massillon  Sandstone  of  Dr.  Newberry. 

The  Sharon  Coal  bed. 

One  mile  above  Jones’  bridge,  on  the  Connoquenessing, 
a sharp  roll  in  the  strata  throws  the  base  of  the  last  de- 
scribed rock  a few  feet  above  water  level,  and  below  it  we 


see  the  following  ; 

1.  Bluish  shales  containing  fossil  plants, 2' 

2.  Stratum  of  iron  ore, 1' 
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3.  Dark  shales  containing  fossil  plants  and  streaks  of  coal  near 
their  base,  seen  down  to  water  level, 4' 


Shales  1 and  3 of  this  section  are  crowded  with  plant 
remains,  which  are  identical  with  those  seen  in  the  roof 
shales  of  the  Sharon  coal,  on  the  Shenango  and  Mahoning. 
Here  appear  immense  quantities  of  Cardiocarpa,  Trigo- 
nocarpa,  and  Cordaites,  also  Odontopteris  neuropteroides, 
Alethopteris  grandifoUa,  A.  lonchitica,  Splienopter is  ma- 
cilenta,  and  numerous  others.  The  shales  themselves  have 
the  same  lithological  character  as  those  over  the  Sharon 
coal,  and  if  both  were  thrown  on  the  dump  together  they 
could  not  be  distinguished  in  any  manner. 

The  streaks  of  coal  at  the  base  of  No.  3 represent  the 
Sharon  coal,  or  at  least  its  roof,  though  there  is  doubtless 
no  workable  bed  at  this  locality. 

For  a fuller  discussion  of  the  Beaver  River  group  the 
reader  is  referred  to  my  report  on  the  Ohio  line. 

Total  Thickness  of  the  Strata  exposed,  in  the  District. 

Recapitulating  the  diiferent  series  as  exposed  within  the 
District,  we  find  their  individual  and  total  thickness  to  be 
approximately  as  follows : 

Upper  Productive  Coal  Series,  . . 50  feet. 

Lower  Barren  Measures,  “ . . . 600  “ 

Lower  Productive  Coal,  “ . . . 325  “ 

Beaver  River  Series,  225  “ 

Total  thickness  of  exposures, 1,200' 

Interval  between  the  Pittsburg  Coal  and  Sharon  Coal,  1,150' 
Interval  between  the  Upper  Freeport  and  Sharon  Coal,  550' 
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Contribution  to  PalcBontology  from  the  Museum  of  the 
Second  Geological  Survey  of  Pennsylvania.  By  C harles 

E.  Hall.  {Read  before  the  American  Philosophical 
Society  April  6,  1877.) 

Gehus  Eueypteeus. 

Euiypterus ; Dekay,  Annals  of  the  Lyceum  of  Natural  History  of  New 
York,  1825,  Vol.  I,  p.  375. 

The  geological  horizon  of  Eurypterus  has  heretofore  been  confined  to  the 
Water-lime  group,  in  the  United  States,  although  the  genus  has  been  recently 
discovered  in  the  English  coal  measures. 

The  position  of  the  Water-lime  group  is  between  the  Onondaga  salt  group 
and  the  Lower  Helderberg  group,  therefore  Upper  Silurian. 

The  Water-lime  group  in  Pennsylvania  is  lithologically  well  defined,  but 
has  not  yet,  to  my  knowledge,  furnished  a single  specimen  of  Crustacea.  In 
New  York  the  group  is  characterized  by  the  crustaceans  Eurypterus,  Pteri- 
gotus  and  Ceratiocaris.  (See  New  York  Palceontology  Vol.  III.) 

Eueypteeus  Pennsylvanicus  (provisional,  n.  sp.). 

In  the  collection  of  1874,  made  under  the  direction  of  Mr.  J.  E.  Carll,  in 
Venango  County,  Pa.,  a perfect  but  indistinct  carapace  of  an  Eurypterus 
was  found  by  his  assistant  Mr.  Hatch. 

The  specimen  agrees  in  general  with  Eurypterus  rernipes  of  the  Water-lime 
formation  of  the  New  York  geology. 

Position  and  locality,  in  sandy  shale  overlying  a sandstone,  equivalent  to 
the  Garland  Conglomerate,  at  Eooker  Farm,  Venango  county.  Pa. 

The  horizon  is  in  the  transition  series  between  the  base  of  the  Carboniferous 
and  the  top  of  the  Devonian.  {Bernician  System  of  England.) 

Eueypteeus. — (Sub-genus  Dolichoptbeus.)— Dolichopteeus  Mans- 
fieldi.  (n.  sp.) 

Carapace  semioval,  wider  than  long,  indented  line  visible  along  the  anterior 
margin,  lateral  margins  nearly  straight  for  one  fourth  the  length,  then  evenly 
rounded ; eyes  prominent,  kidney-form,  situated  a little  forward  of  the  center 
of  the  carapace  and  about  midway  between  a medial  line  and  the  lateral 
margins. 

Body  convex,  the  middle  of  the  thorax  slightly  wider  than  the  carapace, 
length  of  the  joints  increasing  towards  the  terminal  spine-like  prolongation. 

Entire  surface  covered  by  small,  triangular,  imbricating  scales,  decreasing 
in  size  towards  the  lateral  margins ; along  the  anterior  portion  of  the  carapace 
the  scales  are  not  visible.  The  paletti  (one  of  which  is  preserved)  long  and 
narrow,  being  nearly  twice  as  long  as  wide,  and  has  the  characteristic  serrated 
margin,  which  is  the  principal  distinguishing  feature  in  the  sub-genus. 
Length  of  specimen,  without  terminal  joint,  two  and  three  fourths  inches; 
greatest  breadth,  seven  eighths  of  an  inch. 

Position  and  locality.  Pound  in  the  shale  immediately  below  the  Dar- 
lington cannel  coal,  near  Cannelton,  Darlington  Township,  Beaver  Co.,  Penn- 
sylvania. Horizon,  Allegheny  Eiver  Series,  Lower  Productive  Coal  Measures. 

We  are  indebted  to  Mr.  1.  F.  Mansfield,  of  Cannelton,  for  this  beautiful 
specimen,  and  after  whom  we  deem  it  proper  to  name  the  species. 
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PART  III. 

DETAILED  OR  TOWNSHIP  GEOLOGY. 

Chaptee  VIII. 

Butlee  County. 

1.  Cranberry  Township. 

TMs  is  tlie  extreme  south-western  corner  of  the  county, 
and  is  bounded  on  the  west  by  Beaver  county,  south  by 
Allegheny  county,  east  by  Adams  township,  and  north  by 
Jackson.  It  is  drained  by  Brush  creek  which  flows  through 
its  south-west  corner  in  a sluggish,  sinuous  stream.  The 
valley  of  Brush  creek  in  this  township  is  very  broad  and 
somewhat  level,  owing  to  the  softer  nature  of  the  strata 
composing  it.  The  surface  rocks  of  the  township  belong, 
with  the  exception  of  a small  area  on  Brush  creek  at  the 
extreme  south-west,  exclusively  to  the  Lower  Barren  Series  ; 
and  as  these  seem  to  be  more  yielding  here  than  usual,  we 
get  no  steep  hills  nor  good  exposures,  but  everything  is 
deeply  buried  under  debris. 

Just  before  Brush  creek  passes  out  of  this  township  into 
Beaver  county,  the  Upper  Freeport  Goal  is  seen  along  its 
bed  for  the  first  time  in  decending  the  stream.  It  is  mined 
at  Graham’ s mill,  and  gives  us  the  following  section : 


(Fig.  25.) 

1.  Massive  Sandstone,  Mahoning,  exposed  for 10'  0" 

f 1.  Coal, 1'  6"  j 

2.  Upper  Freeport  Coal,  ...  ) 2.  Slaty  coal,  . . .1'  O''  > 3'  4" 

t 3.  Coal, 10"  J 

3.  Fire  Clay, 5'  O’' 


4.  Freeport  Limestone  in  bed  of  Brush  creek,  seen,  ....  3'  0" 

This  coal  has  been  mined  for  a long  time  by  Mr.  Graham, 
and  is  a pretty  fair  coal,  though  containing  too  much  sul- 
phur for  smiths’  use.  It  is  quite  variable  in  thickness,  as 
the  Mahoning  sandstone  forms  its  immediate  roof.  The 
miners  say  it  often  thickens  up  to  5 feet,  and  as  rapidly 
thins  away  to  not  more  than  one.  The  limestone  below  it  is 
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quite  comjiact,  and  contains  considerable  ii’on.  The  founda- 
tion of  the  mill  is  built  on  it.  The  coal  goes  under  Brush 
creelv  here  at  the  dam,  and  is  seen  no  more  in  ascending  it. 
The  same  coal  is  also  mined  on  a little  run  coming  in  just 
below,  by  Mr.  Matthew  Graham,  but  the  section  there  does 
not  dilfer  materially  from  that  already  given. 

Brush  Creek  Coed. — About  three  miles  above  Graham’s 
mill  a small  coal  has  been  largely  mined  for  local  supply 
in  the  neighborhood.  The  principal  mines  now  in  opera- 
tion are  Enierick’s  and  Hain’s.  It  occurs  8' — 10'  below  a 
limestone,  and  the  section  at  Mr.  Hain’ s bank  is  as  follows : 


(Fig.  26.) 

1.  Limestone,  Brush  creek, 1'  0" 

2.  Dark  shales, 10'  0" 

3.  Coal,  Brush  creek, 2'  6" 


Brush  Creek  Limestone.— T\\q  limestone,  which  I have 
so  named,  is  the  same  which  occurs  above  what  was  last 
year  wrongly  identihed  as  the  Elk  Lick  coal,  in  Southern 
Beaver.  It  is  a dark  sandy  limestone,  and  breaks  with  a 
slaty  fracture.  It  is  fossiliferous,  and  in  it  Chonetes  meso- 
loba  occurs  in  large  numbers.  I have  called  it  the  Brush 
creek  limestone  from  this  locality.  The  shales  below  it  are 
quite  dark,  and  often  contain  streaks  of  coal. 

The  BrusJi  Creek  coal  is  somewhat  slaty  at  the  top  and 
also  at  the  bottom,  but  near  the  center  is  15"  of  very  fair 
coal,  being  used  for  smithing,  and  reported  to  be  quite  sat- 
isfactory for  that  purpose.  The  bed  is  much  cut  up  by 
“clay  veins,”  and  is  also  very  changeable  in  dip,  lying  in 
rolls.  It  is  here  65  feet  above  the  level  of  Brush  creek. 
Mr.  Emmerick,  just  south-east  of  Mr.  Hains’,  has  also  mined 
this  coal  quite  extensively,  and  the  section  there  is  as  fol- 
lows : (Fig.  27. ) 


1.  Limestone,  Brush  creek, 1'  6" 

2.  Shales,  dark, 8'  0" 

r 1.  Coal,  slaty,  ....  8"  ^ 

3.  Coal,  Brush  creek,  . . ) 2.  Coal,  good,  ....  1'  4"  > 2'  6" 

( 3.  Coal,  slaty,  ....  6"  J 

4.  Fire  clay,  sandy, 5'  0" 


Sometimes  tlie  uiiper  and  bottom  layers  are  both  good 
coal,  as  well  as  the  middle,  but  as  a general  thing  they  are 
slaty. 
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On  the  opposite  side  of  the  stream,  tliis  coal  is  mined  by 
Mr.  Vandever,  and  also  by  Mr.  Krebs.  On  Coal  run,  one 
mile  from  Brush  creek,  it  was  once  opened  by  Mr.  Hartzell, 
where  it  was  only  18''  thick,  and  was  abandoned.  One  mile 
further  up  Coal  run  it  was  once  mined  by  Mr.  Boan,  where 
it  is  re]3orted  to  have  been  2 feet  thick.  Although  this  is 
a small  coal,  it  is  yet  of  much  importance  to  Cranberry  town- 
ship, since,  with  the  exception  of  the  small  area  of  the  Ui)- 
per  Freeport  on  its  extreme  western  edge,  it  is  the  only 
coal  accessible.  In  the  northern  and  western  parts  of  this 
township  everything  is  covered  up  with  the  easily  disinte- 
grating Barren  Shales,  and  there  is  very  little  of  interest  in 
any  portion  of  it. 


2.  Adams  Township,  Butler  County. 

This  lies  immediately  east  from  Cranberry  and  like  it  is 
occupied  entirely  by  the  Lower  Barren  Series  except  near 
its  northern  border  where  Breakneck  cuts  down  below  the 
Upper  Freeport  Coal  just  as  it  enters  the  township.  The 
township  is  drained  by  Breakneck,  which  Hows  nearly 
through  its  center.  The  fall  of  this  stream  is  very  slow ; 
and  as  the  Barren  Series  here,  as  in  Cranberry,  contains  no 
massive  sandstones,  we  have  a broad  level  valley  along  the 
creek  with  sloping  hills  on  either  side,  which  renders  it  a 
fine  farming  and  grazing  country.  Just  at  the  township 
line,  the  Upper  Freeport  coal  is  mined  along  Breakneck 
creek  by  Mr.  Marborough  where  it  shows  the  following  sec- 
tion : (Fig.  28.) 


1.  Shales,  . . . 

2.  Cannel  coal, 

3.  Coal,  .... 

4.  Concealed  to  Breakneck, 


• Upper  Freeport,  | 


. 4"  to  6" 

. 2'  O'' 


? 

2'  6" 
5'  0" 


Here  the  coal  has  a thin  layer  of  cannel  coal  at  the  top. 
It  is  said  to  burn  quite  well  and  does  not  contain  a very 
large  per  cent,  of  ash.  The  main  bench.  No.  3,  is  a very 
good  coal,  being  quite  black  and  shining  and  containing 
much  less  sulphur  than  usual.  It  is  highly  valued  for  do- 
mestic purposes.  The  Freeport  Limestone  occurs  below 
the  coal  and  was  found  in  the  drain,  as  I was  informed  by  a 
man  who  dug  it,  3' — 4'  below  the  coal. 
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As  we  pass  up  Breakneck  from  this  point  the  Upper 
Freeport  coal  goes  under  the  stream  one  fourth  mile  above 
the  township  line  and  is  seen  no  more  within  it,  since  the 
surface  is  occupied  as  previously  stated  entirely  by  the 
Lower  Barren  Series.  In  the  hill  above  Mr.  Marborough’s 
opening,  Mr.  Dunbar  once  opened  the  Brush  Greek  coal,  70' 
above  the  Upper  Freeport.  It  was  only  18"  thick,  but  said 
to  be  quite  a good  coal.  One  mile  above  this,  on  the  land 
of  Mr.  Davis,  the  Brush  Creek  coal  is  mined,  where  we  see 
the  following  section  : (Fig.  29.) 


1.  Sandy  shales, 10'  0" 

, 1.  Coal, 8"  j 

2.  Coal,  Brush  Creek,  . j 2.  Slate, 1"  ( 1'  9" 

( 3.  Coal, 12"  ) 

3.  Fire  clay, 3'  0" 

4.  Concealed  to  level  of  Breakneck, 45' 


Here  the  upper  part  of  the  coal  is  rather  impure  being 
somewhat  slaty,  but  the  lower  bench  is  a very  fair  coal, 
and  though  quite  thin,  rarely  exceeding  20",  it  is  consider- 
ably mined  for  local  supply.  The  Upper  Freeport  coal  is 
about  15'  below  the  level  of  the  stream.  One  mile  above 
this  the  Brush  Creek  coal  has  been  mined  on  both  sides  of 
Breakneck,  Mr.  Davidson  having  an  opening  on  the  right 
bank  and  Mr.  Hayes,  on  the  left.  They  are  now  both 
abandoned,  but  the  coal  is  said  to  have  been  quite  good, 
and  varied  in  thickness  from  14"  to  20".  It  is  here  25' 
above  the  level  of  Breakneck. 

Passing  up  Breakneck  from  this  point,  the  Brush  Creek 
coal  soon  passes  under  it,  and  we  see  no  more  coal  or  ex- 
posure of  any  kind  along  the  stream  until  we  come  to 
Park’s  mill.  Here  we  find  the  Baker stoion  coal  mined  one 
half  mile  east  from  the  mill  and  descending  from  the  sum- 
mit of  the  hill  above  it  we  see  the  following : (Fig.  30. ) 


1.  Concealed, 10' 

2.  Crinoidal  limestone, 2' 

3.  Red  shales  and  marls, 25' 

4.  Concealed, 60' 

5.  Coal,  Bakerstown, 6"  to  3' 

6.  Concealed  to  level  of  Breakneck  at  Park’s  mill  (1000' 

above  tide), • ■ . . . 100' 

7.  Flaggy  sandstone,  seen  in  bed  of  creek. 
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The  Green  Crinoidal  Limestone  occurs  at  the  summit  of  a 
high  knob.  It  is  as  usual  filled  with  fossils,  among  which 
are  many  crinoidal  fragments,  and  it  has  the  same  peculiar 
look  and  composition  which  distinguish  it  everywhere.  It 
is  found  on  another  knob  just  east  from  this,  and  as  we  pass 
south  toward  Allegheny  county  it  is  caught  on  all  the  higher 
knobs,  but  strange  to  say  it  has  never  been  burned  in  but  a 
single  instance  so  far  as  I could  learn. 

Lower  Barren  Measure  Red  Clay  Shales. — The  red 
shales  below  it  make  a red  band  around  the  summit  of  the 
hill,  on  which  neither  grass  nor  anything  else  will  grow  to 
any  extent. 

The  Baherstown  coal  is  here  mined  by  Mr.  Park  who  dis- 
covered that  he  had  coal  at  his  very  door,  only  two  years 
ago.  He  had  hitherto  been  hauling  his  coal  a distance  of 
8 or  10  miles  for  30  years.  There  was  a broad  band  of  coal 
smut  in  the  road  before  his  house,  and  it  finally  occurred  to 
him  to  explore  it  for  coal,  which  he  did  with  a most  satis- 
factory result,  as  he  now  has  not  only  coal  for  his  own  use, 
but  plenty  for  his  neighbors,  and  it  brings  him  in  a hand- 
some income,  since  he  can  sell  it  at  almost  his  own  price  on 
account  of  the  scarcity  of  coal  in  this  township.  This  is 
only  one  instance  of  what  might  often  occur,  and  should 
teach  farmers  to  be  more  diligent  in  exploring  any  localities 
for  coal  where  there  is  anything  like  a large  blossom  visible ; 
for  in  the  Lower  Barrens  the  coals  are  not  persistent,  and 
may  come  in  at  any  time.  It  will  take  only  three  or  four 
days  to  open  up  any  of  these  coals,  so  as  to  determine  what 
there  is ; and  if  a workable  bed  be  found  the  farmer  is 
amply  repaid,  and  if  not  workable  he  has  lost  very  little 
time  and  gained  the  satisfaction  of  knowing  at  least  that  he 
has  no  coal. 

The  Bakerstown  coal,  as  mined  by  Mr.  Park,  is  quite  ir- 
regular. In  the  thickest  places  it  is  3^,  but  on  going  in 
certain  directions,  it  rapidly  runs  down  to  V,  and  would, 
doubtless,  very  soon  run  out  altogether  if  followed  far  in 
that  direction.  It  is  a very  fair  coal,  and  is  preferred  to  the 
Upper  Freeport  for  domestic  purposes.  It  is  lustrous,  and 
some  portions  are  beautifully  irised.  It  contains  rather  too 
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miicli  sulphur  for  smithing  purposes.  The  miners  state 
that  in  some  portions  of  the  bank  the  coal  is  a perfect  net- 
work of  “ clay  veins.”  The  sandstone  seen  in  the  creek  at 
the  mill,  may  be  a part  of  the  Buffalo  Sandstone.  The 
Uj)per  Freeport  coal  would  there  be  about  100'  to  125'  be- 
low the  level  of  the  creek. 

Glade  creek  enters  the  eastern  border  of  this  township 
near  its  middle,  and  ffows  northward  along  its  edge.  Half  a 
mile  above,  where  the  east  branch  of  Glade  creek  comes  in, 
it  cuts  down  and  exposes  the  Upper  Freeport  coal,  and  the 
first  ex]D0sure  is  at  Mr.  Loyd’s  where,  at  a newoxiening,  we 
see  the  following  : (Fig.  31.) 


1.  Sandy  shale, 5'  0" 

2.  Coal, (Upper  Freeport) 2'  1" 

3.  Fire  clay,  seen, 1'  6" 

4.  Concealed  to  creek, 8'  0" 


Here  the  coal  is  quite  slaty  and  impure,  and  also  contains 
much  sulphur.  Just  below  this,  it  was  once  mined  on  the 
land  of  Mr.  Spence,  and  a large  amount  of  coal  was  then 
taken  out,  but  the  mines  are  now  abandoned.  One  fourth 
of  a mile  below,  where  the  road  crosses  the  east  fork  of 
Glade  creek,  the  coal  is  seen  at  the  road-side  Just  above  the 
forks  of  the  stream.  It  is  there  10'  above  the  creek  and  the 
Freeport  Limestone  is  seen  below  it  on  the  land  of  Mr.  Loyd, 
where  it  was  once  burned.  It  contains  much  iron  and  does 
not  slack  well. 

N ear  the  northern  border  of  this  township,  the  Crinoidal 
Limestone  is  caught  in  a high  knob  on  the  land  of  Mr.  Stoup. 

Between  the  head-waters  of  Glade  and  Breakneck,  the 
Crinoidal  limestone  is  seen  finely  exposed  in  the  road  on  the 
land  of  Mr.  Hill,  where  it  has  once  been  burned. 

3.  Middlesex  Toionship,  Butler  Co. 

This  township  lies  directly  east  from  Adams  and  south 
from  Penn.  It  is  drained  by  the  east  and  south  branches  of 
Glade  creek,  and  liy  one  branch  of  Bull  creek,  which  heads 
up  in  its  south-eastern  corner.  The  rocks  exposed  in  this 
township  are  the  same  as  those  in  Adams.  The  highest 


MIDDLESEX  TOWNSHIP,  BUTLER  COUNTY.  Q.  79 


stratum  occurring  in  it  is  the  Crinoidal  Limestone^  though 
the  Morgantown  Sandstone  is  seen  in  some  stray  blocks, 
which  still  remain  below  their  true  horizon.  IMear  the  head 
of  the  south  branch  of  Glade  creek,  not  far  from  the  Alle- 
gheny county  line,  the  Baker stown  coal  has  been  mined  by 
Mr.  Mowry,  at  whose  oiiening  we  see  the  following: 


(Fig.  32.) 

].  Bituminous  shales, 2'  O'' 

2.  Impure  cannel^  ^ ^ 6" 

3.  Shale, ( Bakerstown  Coal,  ) 1"  to  1'  0" 

4.  Coal, ) ( 1'  0" 

5.  Fire  clay,  seen, 16" 


The  coal  is  double  here,  having  some  cannel  at  the  top, 
and  a shale  below,  which  varies  at  the  mouth  of  the  bank  from 
V to  V in  a very  short  distance  ; -when  folloAved  into  tlie  hill, 
the  coal  thickens  up  to  2^  feet,  and  has  there  very  little  slate 
in  it.  It  has  been  mined  along  the  little  run  quite  exten- 
sively by  stripping.  The  Crinoidal  Limestone  is  seen  in  the 
hill  along  the  road,  and  80'  above  the  coal.  On  the  other 
branch  of  this  stream  we  see  the  following  section, on  the  land 
of  Mr.  J.  Hays  : (Fig.  33.) 


1.  Concealed, 

2.  Coal, (Elk  Lick,)  ' 

3.  Concealed, 

4.  Limestone,  . . (Crinoidal,) 

5.  Red  and  variegated  shales,  . , 

6.  Concealed, 

7.  Coal, (Bakerstown,) 


Berlin  group, 


. . 75  ' 
' 2 ' 
30  ' 

' L' 
. 20  ' 
. . 60  ' 
. . 2|' 


The  Elk  Lick  coed  was  here  opened  by  Mr.  Hayes  at  one 
time,  and  he  followed  it  into  the  hill  for  several  yards,  but 
being  near  the  surface,  it  was  quite  rotten,  and  came  out  too 
fine,  so  he  abandoned  it.  He  reports  it  as  being  2'  thick. 
The  Crinoidal  limestone  is  seen  in  a line  of  blocks  over  the 
surface  at  the  horizon  we  have  placed  it,  though  it  was  not 
seen  in  bed.  However,  it  cannot  be  more  than  4 or  5 feet 
out  of  the  way  in  either  case,  as  the  red  clay  below  is  quite 
well  exposed. 

The  Bakerstown  coal  has  also  been  mined  here  by  Mr. 
Hayes,  but  the  opening  is  now  abandoned.  He  reports  it 
as  running  about  2|^  feet  thick,  while  at  some  points  it  is  as 
much  as  3 feet.  It  was  quite  slaty,  and  even  worthless,  in 
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some  portions  of  tlie  mine,  but  in  others  it  was  tolerably 
pure  and  good. 

One  mile  north  from  here  the  Bakerstown  coal  was  once 
opened  by  Mr.  GrillUand,  but  being  quite  impure,  and  only 
2'  thick,  was  not  followed  into  the  hill.  Near  Hayes’  mill 
we  get  the  following  section  in  descending  from  a high  knob, 
one  half  mile  to  the  south  : (Pig.  34.) 

1.  Crinoidal  limestone  in  scattered  bloclrs  on  summit  of  lull. 


2.  Red  shales, 20' 

3.  Concealed, 60' 

4.  Blossom  of  coal,  large,  (Bakerstown,) 

5.  Concealed, 90' 

6.  Blossom  of  coal,  or  coaly  shale, 

7.  Concealed, 60' 

8.  Massive  sandstone  to  level  of  creek  at  Hayes’  mill, 10' 


The  Crinoidal  Limestone  is  seen  on  the  very  summit  of  the 
knob  in  scattered  blocks,  which  possess  the  peculiar  green- 
ish-black cast  and  structure  which  is  so  characteristic  of  this 
rock.  It  is  filled  with  fossils  as  usual.  The  smut  of  a coal 
is  seen  in  the  road  80'  below  the  limestone,  which  would 
make  it  the  Bakerstown.  It  blackens  the  surface  for  sev- 
eral feet,  and  may  be  of  available  thickness.  No.  7 is  prob- 
ably the  representative  of  the  Brush  Creek  coal.  No.  8 is 
the  top  of  the  Mahoning  Sandstone,  in  all  probability.  It  is 
quite  massive,  and  has  been  quarried  here  at  the  mill.  The 
Upper  Freeport  coal  should  be  found  at  75'  to  80'  below  the 
creek  level  at  Hayes’  mill. 

Scattered  over  the  hill,  almost  from  the  top  to  the  bottom, 
are  huge  blocks  of  a massive  sandstone.  These  are  remnants 
of  the  Morgantown  Sandstone,  a rock  which  comes  60'  to 
76'  above  the  crinoidal  limestone.  Its  horizon  is,  of  course, 
eroded  here,  as  the  limestone  is  the  highest  rock  in  the  vi- 
cinity ; but  the  massive  blocks  have  resisted  decay,  and  still 
remain  at  a much  lower  level,  as  monuments  of  the  excessive 
erosion  to  which  these  strata  have  been  subjected.  The  rock 
is  very  massive,  and  has  been  quanled  extensively  for  build- 
ing stone  from  the  detached  masses  which  cover  the  surface. 

In  the  south-eastern  corner  of  the  township  the  Upper 
Freeport  coal  goes  under  Bull  creek,  just  as  the  stream  leaves 
the  township  to  enter  Clinton.  The  coal  is  also  exposed  for 
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a short  distance  along  the  east  branch  of  Glade  creek,  above 
its  mouth,  but  is  quite  thin,  and  no  openings  have  ever  been 
made  in  it. 

In  the  eastern  part  of  the  township,  about  miles  from 
Glade  mills,  on  the  land  of  J.  B.  Mahan,  a very  deep  boring 
was  made  by  Charles  E.  Hart,  who  kindly  furnished  me 
with  the  following  record  of  it : (Fig.  35.) 

Mahan  Farm  Oil  Well  Record. 

{By  Charles  E.  Hart.) 


1.  Conductor  hole, 12' 

2.  “ Bluff  sand  ” at 75' 

3.  Coal,  4',  at . [ 7 Upper  Freeport  CoaV\  ....  200' 

4.  Coal,  2',  at  . . 290' 

5.  Limestone  (?),20',  at 300' 

6.  Sandstone,  60',  at 400' 

7.  Coal  and  coaly  shales  8',  water  and  gas  at.  . . . 640' 

8.  Ciised  in  slate  and  limestone  at 605' 

9.  Hard  sandstone,  variegated  90',  at 675' 

10.  Sandstone  100',  at 1,150' 

11.  Sand  black,  with  brackish  water,  at 1,340' 

12.  First  oil  sand  50',  at 1,350' 

13.  Slates, 70'  to  1,420' 

14.  Very  white  sandstone,  amber  oil,  5 barrel  well,  . 60'  “ 1,480' 

15.  Slate, 15’  “ 1,495' 

16.  Red  rock, 10'  “ 1,505' 

17.  Slate, 10'  “ 1,515' 

18.  “ Boulder  sand,” 20'  “ 1,535' 

19.  Slate,  ( 1,623,) 38'  “ 1,573' 

20.  “Stray,”  or  “corn  meal  ” sand, 23'  “ 1,596' 

21.  Slate,  ( 1,647,) 1'  “ 1,597' 

22.  Sand, 5'  <<  i,oo2' 

23.  Slate,  (1,690,) 38'  “ 1,640' 

24.  “ Pink  pebble  ” sand, 24'  “ 1,664' 

25.  Slate, 8'  “ 1,672“ 

26.  Sand,  at  1,732'  big  gas  vein ; 10  bbl.  oil  well  at 

1,745', 23'  « 1,695' 

27.  Shales  and  slate, 40'  “ 1,735' 

28.  White  pebbly  sandstone, 17'  “ 1,752' 

29.  Slate, 28'  “ 1.780' 

30.  Shales  and  sand, 10'  “ 1,790' 

31.  Blood-red  slate  to  bottom  of  hole  at  1,930', ....  90'  “ 1,880' 


This  is  a noteworthy  record,  as  previous  borings  had  not 
found  red  slates  below  the  oil  sand,  group.  Mr.  Hart  is 
a very  intelligent  gentleman,  and  he  states  that  from  No. 
12  down  he  took  charge  of  the  drilling  in  person,,  and  kept 
the  record  with  the  utmost  accuracy,  carefully  measuring 
6— Q 
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and  examining  eacli  stratum.  With  regard  to  tiie  rocks  in 
the  series,  No.  3 is,  without  doubt,  tlie  Upper  Freeport 
coal.  No.  12  is  the  first  oil  sand.  No.  14  is  the  second  oil 
sand.  From  No.  18  to  No.  28  we  get  a series  of  sands 
which  ajipear  to  be  at  the  horizon  of  the  third  oil  sand,  and 
may  represent  that  rock  split  up  into  several  portions.  No. 
31  is  represented  to  be  a soft,  argillaceous  shale,  and  almost 
blood  red  on  coming  up.  This  stratum  was  not  passed 
through,  and  the  well  was  stopped  in  it  at  1,930'.  The  same 
man  states  that  he  drilled  200'  in  these  red  shales  at  Butler, 
without  passing  through  them. 


Jf..  Clinton  To'ionship,  Butler  Co. 

This  township  lies  directly  east  from  Middlesex  and  south 
from  Jefferson.  It  is  drained  by  several  streams,  as  the 
great  water-shed  between  the  streams  flowing  west  into  the 
Conoquenessing  and  those  flowing  south  into  the  Allegheny 
passes  through  the  center  of  this  township.  The  Brady’s 
Bend  Axis  passes  diagonally  across  tliis  township,  entering 
it  one  half  mile  south  from  its  northern  line,  and  passing 
out  of  it  one  ndle  east  from  its  western  line.  The  economic 
importance  of  this  axis  to  this  township  is  very  great,  since 
it  brings  up  the  Upper  Freeport  coal  on  all  the  streams 
which  it  ci'osses,  and  thus  keeps  that  coal  exjiosed  over  the 
entire  southern  part  of  the  township.  North  and  west  from 
the  Axis  the  rocks  belong  exclusively  to  the  Lower  Barren 
series.  On  Bardin’s  branch  of  Bull  creek  which  puts  into 
the  main  stream  beloAv  Millerstown,  in  Allegheny  county, 
the  Upper  Freeport  coal  rises  above  its  surface  just  at  the 
Allegheny  county  line,  and  there  we  have  the  following 
section  at  Mrs.  Blackstock’s  drift : (Fig.  36.) 


1.  Sandy  shale, 

2.  Coal,  . . (Upper Freeport,) 

3.  Fire  clay,  seen, 


' 1.  Slaty  coal,  .1'  4 " 
2.  Coal,  good,  2'  11  " 

' 3.  Slate,  ...  1" 

4.  Coal,  ...  4’"  _ 


5' 


4'  8' 


2' 


* [As  the  added  measurements  do  not  tally  with  the  figures  given  in  the 
text  oftliis  record,  it  is  unsafe  to  draw  any  conclusions  from  it,  until  it  is  care- 
fully compared  with  the  records  of  many  other  wells.  See  volmne  of  Oil 
Well  Records  publislied  in  September,  1877,  as  Prelude  to  Mr.  J.  F.  Carll’s 
Second  Report  of  Progress,  1. 1. — J.  I\  L.~\ 
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Tlie  upper  part  of  the  coal  is  quite  slaty,  and  only  a joart 
of  it  is  mined.  The  main  bench,  however,  is  tolerably  good, 
though  containing  some  sulphur,  probably  too  much  to 
make  it  available  for  smithing.  The  lower,  or  “Brick” 
coal,  as  it  is  called,  is  quite  good  and  comes  out  in  regular 
blocks  resembling  bricks.  A short  distance  above  this,  the 
coal  is  also  mined  by  Mr.  S.  Hemphill,  but  it  shows  aliout 
the  same  structure  as  that  just  given.  It  rises  very  rapidly 
as  we  ascend  the  stream,  and  one  mile  above  the  Allegheny 
county  line  the  same  coal  is  mined  by  Mr.  Joseph  Hemp- 
hill, at  whose  drift  we  get  the  following  section  : (Fig.  37.) 


1.  Coal, 4'  0" 

2.  Fire  clay, 3'  O'' 

r 1.  Limestone,  . . 2'  ^ 

3.  Limestone,  . . (Freeport,)  ) 2.  Shales,  ....  4'  > 8'  0" 

t 3.  Limestone,  . . 2'  ) 

4.  Sandy  shales  to  level  of  Bull  creek, 25'  0" 


Here  the  Freeport  Limestone  is  in  two  layers  with  4'  of 
sandy  and  argillaceous  shales  separating  them.  The  upper 
one  is  quite  compact,  and  breaks  with  a clear,  sharp  frac- 
ture, while  the  lower  one  is  very  ferruginous  and  almost  an 
iron  ore. 

At  Mr.  Morris’ s drift,  \ mile  above,  we  have  the  following 
section  of  the  same  coal  bed  : (Fig.  38.) 


Upper  Freeport  coal,  . 


n.  Slaty  coal, . . 1'  0 " 

2.  Coal,  good,  . 3'  3 " 

3.  Slate,  ....  1"— I" 

■ 4.  Coal,  ....  5 " 

5.  Slate,  ....  1 " 

.6.  Coal,  ....  2 " 


5'  0" 


Nos.  4 and  6 are  quite  impure  and  are  not  taken  out.  The 
slaty  portion  at  the  top  is  never  mined  but  is  left  for  the 
roof. 

As  we  ascend  the  stream,  the  next  opening  of  any  im- 
portance is  one  half  mile  below  Lardintown,  where  Mr. 
Grinder  mines  the  coal  extensively  for  local  supply.  The 
section  there  does  not  differ  materially  from  the  last,  ex- 
cept that  the  main  bench  is  only  3'  thick.  The  coal  is  here 
40'  above  the  stream  and  the  north-west  rise  very  rapid. 

Lardintown  Gas  Well. — About  one  fourth  mile  above 
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tliis  occurs  the  great  gas  well  from  which  gas  is  conveyed 
in  a pipe  to  the  ^tna  furnace  at  Sharpsburg  and  used  in 
the  rolling  mill.  IMo  record  could  be  obtained  of  the  rocks 
passed  through,  but  it  was  learned  that  the  gas  was  struck 
at  a depth  of  1,155  feet.  The  top  of  the  well  is  35'  below 
the  Upper  Freeport  coal  which  makes  it  1,190  feet  from  that 
stratum,  and  this  puts  it  in  the  first  oil  sand. 

Just  east  from  this  one  fourth  mile  a -well  was  commenced 
at  a surface  level  of  125  feet  above  the  Lardintown  well  and 
bored  to  the  dej^tli  of  1,772'.  It  struck  no  gas  of  any  im- 
portance until  the  bottom  was  reached,  when  a very  large 
supply  was  obtained.  It  was  not  so  strong  as  the  Lardin- 
town well  however.  This  last  is  in  the  Third  sand. 

Just  below  the  mill  at  Lardintown  the  Upper  Freeport 
coal  is  extensively  mined  by  Mr.  John  Lardin  where  we 
see  the  following  section  : (Fig.  39.) 


1.  Shales,  ..... 

2.  Slaty  coal,  . . . . 


3.  Coal,  . . . . 

4.  Slate, . . . . 

5.  Coal,  . . . . 

6.  Fire  clay,  . 

7.  Limestone, 


Upper  Freeport  Coal, 


Freeport, 


6' 

1'  O'- 
3'  0" 

III 

2 

6 " 
4' 

? 


The  coal  is  quite  good  and  is  hauled  from  here  a long 
distance  to  the  north  and  north-west  where  the  coal  is  be- 
low them.  The  limestone  was  not  seen  below  the  coal  but 
is  reported  by  one  of  the  miners  to  occur  in  a drain  4'  below 
the  coal.  Just  above,  the  Mahoning  Sandstone  is  seen  quite 


massive. 

The  rise  of  the  rocks  towards  the  north-west  is  about  250' 
to  the  mile. 

Just  above  Lardin’ s mill  the  coal  is  opened  for  the  last 
time  on  this  branch  of  the  stream,  and  at  Mr.  Holstead’s 
drift  we  get  the  following  section  : (Fig.  40.) 


1.  Slialy  sandstone, 15'  0" 

2.  Sandy  shales, 15'  0" 


3.  Upper  Freeport  coal. 


1.  Slaty  coal,  . 

2.  Coal,  . . . 

3.  Slate,  . . . 


. 1'  5 " ■ 

. 2'  6 " 

1 n ' 
• 2 


4'  4" 


4.  Coal, 


5" 


4.  Fire  clay  and  shales, 5'  0" 

6.  Limestone  seen  in  bed  of  creek, 3'  0" 
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The  strata  are  rising  very  rapidly  to  the  north-west ; but 
the  stream  exceeds  the  coal  and  the  latter  passes  under 
water  level  just  above  Mr.  Holstead’s  opening.  The  Fifth 
Axis  crosses  the  stream  a few  rods  above  this  point. 

Here  coping  the  hills  100  feet  above  the  coal  we  discover 
the  massive  Buffalo  Sandstone  which  is  a regular  con- 
glomerate, some  portions  of  it  being  a mere  mass  of  peb- 
bles. Its  huge  out-liers  are  scattered  over  the  surface  in 
every  direction. 

Crossing  over  the  divide  to  the  Montgomery’s  branch  of 
Bull  creek  we  may  find  the  Upper  Freeport  Coal  mined 
in  several  places  along  this  stream.  The  Fifth  Axis 
crosses  this  stream  opposite  Mr.  J.  Montgomery’s,  one  and 
three  fourths  mile  north  from  the  Allegheny  county  line. 
Here  it  throws  the  coal  70'  above  the  creek ; but  the  dip 
changing  to  the  north-west  on  the  west  slope  of  the  Axis 
the  coal  runs  under  one  half  mile  above  where  the  Axis 
crosses,  on  the  land  of  Mr.  McGregor,  or  rather  Just  at 
his  line.  He  once  opened  the  coal ; but  the  dip  was  so 
rapid  to  the  north-west  that  the  bank  could  not  be  drained 
and  was  abandoned.  A short  distance  below  this  the  coal 
is  extensively  mined  by  Mr.  Woods,  at  whose  opening  we 
get  the  following  section  : (Fig.  41.) 


1.  Shaly  sandstone, 

2.  Slaty  coal,  . 

3.  Coal,  good,  . 


5.  Coal,  .... 

6.  Fire  clay, 

7.  Limestone,  Freeport, 


I 

• 2'  4 " 1 
2'  9 '' 

? Upper  Freeport  Coal,  • 

6 " 1 

2'  0" 


5'  7" 


3'  0" 
2'  0" 


Here  the  roof  division  is  much  thicker  than  usual.  It  is 
a hard,  slaty,  bony  coal,  and  is  not  mined.  No  3 is  quite 
good,  being  hard,  lustrous,  and  quite  rich  in  bituminous 
matter.  The  only  fault  it  has  is  too  much  sulphur. 

The  Freeport  Limestone  has  been  cut  down  into  in  digging 
a drain.  It  is  a light  dove  color,  very  comjiact,  and  some- 
what brecciated.  Minute  fossils  are  seen  in  it  here  of  un- 
known affinities.  One  is  a univalve,  and  the  rest  look  like 
bivalve  crustaceans. 


A short  distance  below  this,  at  an  opening  which  is  now 
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abandoned,  the  coal  is  reported  to  be  8'  thick,  and  to  show 
the  following  section  : (Fig.  42. ) 

1.  Coal, ^ ^ 4 ' 

2.  Shales, > Upper  Freeport  Coal,  V l^' 

3.  Coal, ) ) 4' 


The  lower  bench  was  mined  for  several  years  before  the 
existence  of  the  upper  one  was  known,  when  a fall  of  the 
roof  exposed  it.  The  upper  portion  was  not  so  good  a coal 
as  the  lower,  being  more  slaty  and  impure.  This  is  a return 
to  the  structure  of  this  coal  as  exhibited  along  the  Alle- 
gheny river,  below  Tarrentum,  where  it  shows  almost  a 
similar  section. 

The  Freeport  Limestone  is  here  again  seen  below  the 
coal  along  the  creek  in  huge  blocks  where  it  has  slipped 
down  from  the  bank  above.  The  Butler  Sandstone,  a mas- 
sive, hard  brownish  stone  comes  in  15  to  20  feet  below  the 
coal  a short  distance  down  the  creek. 

Mr.  J.  Montgomery  has  the  last  opening  in  the  coal  as 
we  descend  this  branch  of  Bull  creek.  The  coal  dips  quite 
rapidly  to  the  south,  and  is  accessible  all  along  the  stream 
in  this  county,  but  there  are  no  more  openings  until  we  pass 
south  into  Allegheny  county.  The  west  branch  of  Bull 
creek  puts  into  the  Montgomery  branch,  near  the  Alle- 
gheny county  line.  Passing  up  the  west  branch  there  are 
no  openings  in  the  coal  until  we  get  two  miles  above  its 
mouth,  when  we  find  it  mined  on  a small  branch  of  this 
stream  which  comes  in  from  the  south  by  Mr.  Mess,  and 
here  we  get  the  following  section : (Fig.  43. ) 


1.  Sandstone,  seen, 

2.  Shales, 

3.  Coaly  slate,  . . . 

4.  Coal, 

5.  Slate,  

6.  Coal, 

7.  Fire  clay, 

8.  Limestone,  ....  (Upper  Freeport,) 

9.  Concealed  to  creek, 


Upper  Freeport  Coal, 


2'  0 '' 

1'  6 " 

6 ” 

2'  5 '' 

V 

2 

4 " 
2'  6 " 
2'  0 " 
25'  0 " 


The  Mahoning  Sandstone  is  here  quite  massive  and  fre- 
quently cuts  the  coal  out  entirely,  as  I w^as  informed  by 
Mr.  Niess.  This  is  near  the  Allegheny  county  line.  Only 
a few  rods  east  from  Mr.  Niess’ s the  Brady’s  Bend  Axis 
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crosses  tlie  cre-ek  and  passes  into  Allegheny  county.  Going 
on  west  from  this,  up  the  main  west  branch,  we  find  the 
coal  passing  under  the  stream,  near  the  line  of  Middlesex 
towmship.  The  Lower  Barrens  cover  the  entire  portion  of 
Clinton  township,  north  from  the  center,  and  as  everything 
is  there  concealed  very  little  can  be  said  of  it.  The  Brady’ s 
Bend  Axis  brings  up  the  Upper  Freeport  coal  just  at  the 
north-eastern  edge  of  this  township,  on  Sailer’s  run,  but 
none  of  the  banks  worked  there  are  on  this  side  of  the  line. 

Oil  Wells. — Mr.  C.  E.  Hart  has  drilled  two  oil  wells  in 
this  tovmship,  about  two  miles  south  from  its  northern 
border  on  Jefferson  township. 

The  Chantler  well.  No.  1,  commences  200' above  the  Upper 
Freeport  coal.  A heavy  vein  of  gas  was  struck  at  1,340 
feet,  which  makes  it  the  first  oil  sand.  The  gas  is  conveyed 
to  the  Hitna  furnace,  near  Pittsburg. 

Another  well  on  the  Westerman  fairni,  just  south  from 
the  Chantler  well,  struck  the  first  sand  at  1,340  feet,  and  the 
record  from  it  is  as  follows  : (Fig.  44.) 


1.  First  oil  sand,  struck  at  1,340', 40' 

2.  Shale, 65' 

3.  Second  oil  sand,  white  and  pebbly, 50' 


They  were  in  the  last  sand  when  I visited  them.  Gas  was 
obtained  in  the  first  sand  and  some  oil  in  the  second. 


5.  Buffalo  Township.,  Butler  County. 

This  lies  directly  east  from  Clinton  and  south  from  Win- 
field, and  its  south-eastern  corner  touches  the  Allegheny 
river  at  Freeport.  Big  Buffalo  creek  fiows  along  its  eastern 
boi’der,  while  Little  Buffalo  passes  through  its  center,  Sar- 
ver’s  run  being  the  principal  branch  of  the  latter  stream. 
The  southern  portion  of  the  township  is  drained  by  the 
waters  of  Little  Bull  creek. 

The  Buffalo  SS.  and  Mahoning  SS. — The  bottom  sand- 
stones of  the, Barren  Measures  reach  their  greatest  develop- 
ment in  this  township,  each  one  having  an  average  thick- 
ness of  60  to  70  feet,  and,  as  the  two  Buffaloes  cut  dovm 
through  both,  we  find  their  channels  perfect  gorges  with 
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these  massive  conglomerates,  forming  a double  line  of  cliffs 
on  either  side,  and  making  the  scenery  very  wild  and  pic- 
turesque. 

The  Upper  Freeport  coal,  at  the  mouth  of  Big  Buffalo, 
is  140'  above  the  Allegheny,  and,  as  we  go  north  up  Big  Buf- 
falo, is  constantly  above  that  stream,  although  the  rise  of 
the  stream  bed  is  very  rapid.  Along  Little  Buffalo  it  keeps 
above  water  level  until  we  get  one  half  mile  above  Monroe 
station,  or  near  the  mouth  of  Sarver’ s run,  where  the  very 
rapid  rise  of  the  stream  bed  surpasses  the  north-west  rise  of 
the  coal  and  it  passes  under  ; but  near  the  north-west  line  of 
the  township  the  steeper  dip,  near  the  crest  of  the  Fifth 
Axis,  once  more  brings  the  coal  to  day-light  on  Sarver’ s 
run,  near  the  line  between  Buffalo  and  Clinton  townships. 
This  is  just  at  the  crest  of  the  axis,  and  the  coal  merely 
takes  a peep  above  water  level  when  it  again  plunges  down 
to  the  north-west.  It  is  exposed  along  the  stream  for  only 
one  fourth  mile  from  where  it  first  comes  up  to  where  it 
passes  down.  The  coal  is  mined  quite  extensively  here, 
and  is  the  source  of  supply  over  a wide  area.  At  Mr.  Mil- 
ler’ s drift  we  see  the  following  section : (Fig.  45. ) 


1.  Mahoning  sandstone, 

2.  Sandy  shale, 


3.  Coal,  Upper  Freeport, 


'1.  Coal, 

2.  Coal  shale,  . . . 

< 3.  Coal, 

4.  Slate,  

.5.  Coal, 


4.  Fire  clay, 

5.  Limestone,  (Upper)  Freeport, 

6.  Concealed  to  bed  of  stream,  . 


6 " ' 
6 " 

2'  10  " > 

i" 

2 

5|" 


15' 

2' 

4'  3" 


3' 

2'  6" 
5' 


The  Up>per  Freeport  bed  is  also  mined  here  by  Mr.  Bieth, 
Mr.  Krumpy,  and  Mr.  Wilson,  within  a stone’ s-throw  of 
each  other,  and  the  coal  shows  the  same  structure  in  all. 
The  roof  coal  (Nos.  1 and  2)  is  not  taken  out.  The  main 
bench,  No.  3,  is  quite  a fair  coal,  having  a very  lustrous, 
clean  appearance,  and  containing  much  less  sulphur  than 
the  coal  at  most  places.  The  slate  parting  near  the  middle 
is  also  seen  here.  The  coal  below  this  parting  is  not  quite 
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SO  pure  as  that  above,  being  softer  and  often  containing 
much  sulphur. 

The  Mahoning  Sandstone  is  just  here  not  very  massive, 
but  the  Buffalo  Sandstone,  which  comes  in  120'  above  the 
coal,  is  very  largely  developed,  and  huge  blocks  of  this  con- 
glomeratic sandstone  lie  scattered  over  the  hill. 

Descending  Sarver’s  run,  the  strata  dip  very  rapidly, 
and  at  the  mouth  of  the  stream  the  top  of  the  Mahoning 
Sandstone  is  a few  feet  above  water  level.  The  Fifth  Axis 
crosses  Buffalo  creek  north  from  this  township,  in  Winheld. 
The  Buffalo  Sandstone  forms  a huge  cliff  all  along  this 
stream,  and  its  huge  blocks  are  hlled  with  quartz  pebbles, 
many  of  them  as  large  as  hickory  nuts. 

The  Upper  Freeport  coal  comes  out  of  the  creek  one  half 
mile  above  Monroe  station,  and  is  seen  along  the  railroad 
cuts,  with  the  Mahoning  resting  directly  upon  it.  It  varies 
from  1 to  3 feet  in  thickness  along  the  raili'oad  track.  Just 
above  Monroe  station  it  was  once  mined  and  shiiiped  on  the 
railroad,  but  the  mines  are  now  abandoned. 

At  Monroeville  a hill  rises  back  of  the  village,  450'  above 
the  Upper  Freeport  coal ; and  100'  below  the  summit  of  the 
knob  a broad  band  of  red  shale  is  seen,  which  is  that  under 
the  Crinoidal  Limestone.  This  would  make  the  interval 
here  350  feet  from  the  crinoidal  limestone  to  the  Upper 
Freeport  coal.  Descending  the  little  run,  from  the  village 
of  Monroeville  to  Monroe  station,  we  get  the  following  sec- 
tion of  195  feet  of  measures  : (Fig.  46.) 


1.  Massive  conglomerate  sandstone,  Buffalo,  seen, 30' 

2.  Concealed, 60' 

3.  Massive  conglomerate  sandstone,  Mahoning, 75' 

4.  Coal,  Upper  Freeport, 0'  to  4' 

5.  Fire  clay, 1' 

6.  Limestone,  (Uipper)  Freeport, 5' 

7.  Sandy  shales  to  level  of  R.  R.  track  at  Monroe,  which  is 

here  855'  above  tide, 20' 


This  makes  the  elevation  of  the  coal  about  875'  above 
tide.  The  coal  is  mined  on  the  little  run  which  puts  into 
Little  Buffalo  opposite  Monroe  station,  where  it  is  some- 
times 4'  thick  and  then  suddenly  runs  down  to  almost  noth- 
ing. This  is  doubtless  occasioned  by  the  erosion  of  the  coal 
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bed  wliicli  tlie  sandstone  replaces.  The  upper  cliff  rock 
(the  Buffalo  SS.)  we  have  had  constantly  in  sight  along  Lit- 
tle Buffalo  from  Delano  station  to  this  point.  Here  it  is  not 
fully  exposed,  but  what  is  seen  of  it  is  a massive  conglom- 
erate. The  Mahoning  Sandstone  is  an  enormous  rock  and 
is  also  conglomeratic,  many  of  its  layers  containing  numer- 
ous pebbles.  It  is  seen  along  the  stream  in  a perpendicular 
cliff  and  adds  much  to  the  wildness  of  the  scenery. 

One  fourth  mile  below  Mom’oe  we  see  the  following  sec- 
tion : (Fig.  47.) 


1.  Mahoning  sandstone, 75' 

2.  Coal,  Upper  Freeport, 3' 

3.  Fire  clay, 1'  6" 

4.  Limestone,  (Upper)  Freeport, 3'  6" 

5.  Sandy  sliales, 40' 

6.  Coal,  Lower  Freeport, ■ 10" 

7.  Fire  clay,  seen  to  level  of  R.  R.  track, 3' 


The  Freeport  Limestone  in  these  sections  is  very  hard  and 
compact  and  has  a yellowish  brown  color  on  its  weathered 
surface.  Passing  down  the  creek  the  stream  falls  very  fast 
and  the  massive  Freeport  Sandstone  soon  makes  its  appear- 
ance in  the  bed  of  the  same,  and  one  half  mile  below  the 
mouth  of  Little  Buffalo,  on  the  Big  creek,  the  Darlington 
coal  comes  up  immediately  under  the  Freeport  sandstone 
and  is  seen  to  vary  from  to  2^  feet  in  thickness.  Just 
before  Big  Buffalo  creek  passes  into  Armstrong  county  we 
get  the  following  section  of  328'  in  descending  a ravine  on 
its  right  bank : (Fig.  48.) 


1.  Massive  conglomerate,  Bufialo  sandstone,  seen, 30' 

2.  Sandy  shales, 65' 

3.  Massive  sandstone,  Mahoning, 60' 

4.  Coal,  Upper  Freeport, 3' 

5.  Concealed, 100' 

6.  Massive  sandstone.  Lower  Freeport,  seen, 40' 

7.  Shales, 5' 

8.  Coal,  Darlington  (Upper  Kittanning  coal), 2' 

9.  Fire  clay, 3 

10.  Sandy  shales  to  level  of  Buffalo, 20' 


The  Upper  Freeport  coal  was  once  mined  here  but  has 
been  long  since  abandoned.  The  Darlington  coal  has  never 
been  mined  at  this  locality,  though  it  is  a very  pure  looking 
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coal  where  exposed  in  the  cuttings  along  the  railroad.  It 
has  a parting  of  slate  a few  inches  above  its  base.  A 
subordinate  Axis  probably  passes  across  the  strata  here 
which  throws  up  this  coal,  as  it  continues  in  sight  for  only 
a short  distance,  when  it  passes  under  the  railroad  track 
and  at  Freeport  is  below  the  level  of  the  Allegheny  river. 
The  section  at  Freeport  is  given  in  connection  with  the  gen- 
eral descri]3tion  (page  24),  and  need  not  be  repeated  here. 

The  Crinoidal  Limestone  is  caught  by  all  the  highest 
knobs  in  the  southern  portion  of  this  township  along  the 
headwaters  of  Little  Bull  creek.  On  the  land  of  Mr.  Flem- 
ming 2 miles  south-west  from  Monroeville,  the  crinoidal 
limestone  is  seen  along  the  roadside  with  the  red  clay  and 
variegated  shales  below. 

The  Elk  Lick  coal  was  once  opened  35'  above  the  lime- 
stone, on  Mr.  Flemming’s  land,  reported  but  so  near  the 
surface  that  the  roof  was  rotten  and  could  not  be  kept  up. 
The  coal  is  said  to  have  been  quite  good. 

One  half  mile  north  from  the  Allegheny  county  line  the 
crinoidal  limestone  is  seen  on  the  land  of  Mr.  Bichards. 

The  southern  portion  of  Buffalo,  being  composed  of  the 
softer  shales  of  the  Barren  Series,  contains  many  line  farms, 
being  quite  a contrast  in  that  respect  from  the  portions  of 
the  same  township  along  the  two  Buffaloes. 

6.  Winfield  Township^  Butler  County. 

This  lies  directly  north  from  Buffalo,  and,  like  it,  ad- 
joins Armstrong  county. 

It  is  drained  by  Little  Buffalo,  which  flows  south  through 
its  south-western  part,  and  by  Rough  run  in  the  north,  and 
Cornplanter’ s run  on  the  eastern  border. 

The  Fifth  Axis  passes  very  nearly  through  its  central  line 
diagonally  from  the  north-east  corner  to  the  south-west, 
crossing  Rough  run  f mile  above  Winfield  Furnace,  and 
Little  Buffalo  i mile  below  Saxonburg. 

On  Rough  run  it  brings  up  the  top  of  the  Piedmont  sand- 
stone, but  Little  Buffalo  does  not  cut  down  near  so  dee]  fly. 
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and,  where  it  crosses  that  stream,  the  Upper  Freeport  coal 
is  not  brought  up  by  20  to  30  feet. 

Near  where  Rough  run  enters  Armstrong  county  from 
this  township,  we  see  the  following  section  of  68  feet : 


(Fig.  49.) 

1.  Massive  sandstone 10' 

2.  Shales  containing  iron  ore  at  bottom, ....  10' 

3.  Limestone,  Ferriferous  (forming  a solid  cliff), 18' 

4.  Dark  shales, 15' 

^ 1.  Coal,  ....  1'  4"  j 

5.  Coal,  Clarion, . . . . ) 2.  Slate,  ....  1"  to  2"  v 2'  8" 

( 3.  Coal,  ....  1'  3"  ) 

6.  Concealed  to  bed  of  creek, 12' 


0?'e. — The  Winfield  Co.  stripped  the  shales  above  the  lime- 
stone for  the  ore,  which  rests  directly  upon  the  limestone. 
I could  see  nothing  of  its  thickness,  but  it  was  reported  to 
be  from  1 to  2 feet. 

The  Ferriferous  Limestone  is  here  seen  in  a solid  massive 
cliff,  without  a single  break.  It  is  quarried  and  burned  by 
Mr.  McCurdy  on  the  Winfield  Furnace  property.  The  lime 
from  it  is  celebrated  far  and  wide  for  its  purity  and  white- 
ness. 

The  Clarion  coal  hed  No.  5 is  mined  by  Mr.  McCurdy 
and  used  in  burning  the  lime.  At  the  mouth  of  the  drift  it 
is  somewhat  slaty,  but  Mr.  M.  tells  me  that  this  disappears 
on  following  it  into  the  hill,  and  it  there  becomes  an  excel- 
lent coal.  He  also  states  that  its  average  thickness  is  3 
feet,  although  it  sometimes  runs  as  high  as  4,  and  as  low  as 
2^.  It  is  a bright,  hard,  clean  looking  coal,  where  seen  on 
the  dump,  though  containing  some  sulphur. 

Just  opposite  the  old  furnace,  we  get  the  following  : 
(Fig.  50.) 

1.  Kittanning  coal, (reported  tiiickness),  3 

2.  Concealed, 55  ' 

3.  Limestone,  Ferriferous,  Ifi-P 

4.  . Concealed, 12  ' 

5.  Clarion  coal, (reported),  3 ' 

6.  Concealed, 30  ' 

7.  Massive  sandstone  to  the  bed  of  creek  ( Piedmont),  . . . . 20  ' 


The  Kittanning  coal  was  mined  here  by  the  Winfield  Fur- 
nace company,  several  years  ago,  but  the  opening  is  now 
fallen  in,  and  the  coal  cannot  be  seen.  Mr.  McCurdy,  how- 
ever, tells  me  that  the  coal  was  3 feet  thick,  and  of  excellent 
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quality,  being  coked  and  used  at  tbe  furnace  in  smelting 
the  ores. 

The  Ferriferous  Limestone  is  here  seen  in  a huge  clilf  all 
along  the  face  of  the  hill.  It  is  a pale  bluish-colored  rock, 
and  crowded  with  fossils.  It  was  used  as  a dux  at  the  old 
furnace.  The  Clarion  coal  was  also  mined  here  by  the  AVin- 
field  Company. 

Of  the  Piedmont.  Sandstone^  IS’o.  7,  only  20  feet  is  here 
brought  above  the  water  level.  It  is  a coarse,  white  sand- 
stone, very  hard  and  massive.  It  forms  the  bed  of  the  creek 
here  for  a short  distance,  and  the  stream  has  cut  down 
through  it,  wearing  channels  in  the  softer  portions  and 
leaving  the  harder  standing  out  in  huge  ridges,  while  im- 
mense blocks  of  the  rock  line  the  banks  and  obstruct  its 
channel,  rendering  its  course  very  wild  and  picturesque. 

The  dip  of  the  strata  is  very  rapid  to  the  south-east,  nearly 
5 degrees  in  some  places. 

Ancient  erosion  of  the  Ferriferous  Limestone.  (?) — As- 
cending Rough  run  from  the  old  Furnace,  the  Ferriferous 
Limestone  is  seen  in  a huge  cliff,  rising  higher  and  higher 
above  the  stream,  and  can  be  traced  around  the  hill  to  one 
half  mile  below  Denny’s  Mill,  when  it  suddenly  disappears 
at  a considerable  elevation  (60' — 80')  above  the  stream,  ivhile 
at  the  same  time  the  sandstone  above  it  attains  a develop- 
ment which  seldom  occurs  with  it.  Here  it  is  seen  in 
huge  masses  as  large  as  a house,  scattered  over  the  hill  at 
the  point  where  the  limestone  disappears.  It  is  very  proba- 
ble that  it  was  eroded  by  the  current  which  threw  down  the 
sandstone  mass,  as  it  was  found  in  none  of  the  borings  made 
near  here,  though  an  unusual  amount  of  sandstone  was 
found  at  the  horizon  where  it  should  occur. 

One  mile  above  old  AAunfield  furnace,  at  Denny’s  Mill, 
we  get  the  following  section  in  descending  from  top  of  hill 
along  the  road  which  leads  down  to  the  mill  past  the 
“ Summit”  bed  of  coal,  and  the  Iron-ore  mines,  on  the  land 
of  Mr.  Denny  : (Fig.  51.) 

Denny' s Mill  Section  ; 255  feet. 

1.  Coal,  Upper  Freeport, (reported),  3' 

2.  Concealed, 50' 
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3.  Massive  sandstone  (Butler  Sandstone), 15' 

4.  Coal,  Lower  Freeport, 0 ' to  2' 

5.  Fire  Clay, 4' 

6.  Iron  ore, 1|'  to  6' 

7.  Limestone,  Butler, 5' 

8.  Concealed,  . 130' 

9.  Smut  of  coal,  Kittanning, ? 

10.  Concealed, 30' 

11.  Massive  sandstone  to  bottom  of  Rough  run, 10' 


The  Upper  Freeport  coal,  No.  1,  has  been  opened  here  at 
the  roadside,  by  Mr.  Denny  and  mined  to  some  extent,  but 
the  mine  is  not  now  in  ojieration,  and  the  coal  could  not  be 
seen.  Mr.  Denny  states  that  it  is  3 feet  thick,  and  has  a 
limestone  below  it.  It  is  called  the  “Summit  Vein”  from 
its  occurring  near  the  tops  of  the  hills. 

The  Butler  Sandstone  is  quite  massive,  and  is  seen  in  a 
solid  cliff  above  the  ore  strqipings.  It  is  a coarse,  reddish- 
brown,  micaceous  rock. 

The  Lower  Freeport  coal  is  reported  by  Mr.  Denny,  who 
worked  in  the  ore  drifts,  to  be  quite  variable ; at  times  it 
runs  up  to  2 feet,  and  again  thins  away  entirely.  It  is  also 
very  impure  and  of  no  economical  importance. 

The  iron  ore,  No.  6,  which  largely  supplied  the  old  Win- 
field furnace  below  here,  is  a mixture  of  blue  carbonate  and 
limonite,  and  therefore  quite  rich,  probably  yielding  from 
35  to  60  per  cent  of  metallic  iron.  Mr.  Denny,  on  whose 
land  the  ore  was  mined,  states  that  it  varies  in  thickness 
from  1|-  to  6 feet.  There  is  iron  ore  at  this  horizon  through- 
out all  this  region,  and  this  ore  has  been  stripped  at  many 
points.  It  supplied  the  Buffalo  furnace  on  Big  Buffalo, 
in  Armstrong  county.  It  rests  directly  on  the  limestone 
below. 

The  Butler  Limestone,  No.  7,  is  quite  ferruginous,  has  a 
huffish  cast,  is  much  brecciated,  and  nodules  of  iron  ore  are 
disseminated  through  it.  It  is  called  the  “bastard  lime- 
stone” by  the  inhabitants,  as  from  impurities  of  iron  and 
earthy  matters  it  will  not  slack  on  burning. 

Tlie  blossom  of  the  Kittanning  coal  is  seen  in  the  bank 
above  the  mill.  It  has  never  been  opened  here,  as  the  peo- 
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pie  get  their  fuel  entirely  from  tlie  “Summit”  or  Upper 
Freeport  bed. 

The  massive  Sandstone  (Lower  Kittanning  SS.),  seen  in 
the  creek  bed,  is  that  Avhich  immediately  overlies  the  Fer- 
riferous Limestone,  though  two  borings  commencing  above 
it,  report  no  limestone  from  either  well. 

Oil  Wells. — Three  wells  were  bored  for  oil  here  to  the 
third  sand  ; no  oil  however  was  obtained,  but  abundance  of 
gas  was  found  at  900  feet.  Ko  records  of  the  borings  could 
be  procured,  but  the  following  items  were  furnished  from 
memory  by  one  of  the  drillers  : 

“The  first  massive  sandstone  Avas  struck  50  feet  beloAvthe 
surface  and  was  110  feet  thick,  very  hard  and  white.”  This 
should  be  the  Piedmont  Sandstone,  the  rock  given  in  the 
section  opposite  the  old  furnace  below,  as  occurring  in  the 
creek  bed. 

“ Th.Q  first  oil  sand  occurs  at  900  feet,  and  this  is  the  hori- 
zon from  which  the  gas  arises.  The  third  sand  is  found 
at  1,400  feet.”  The  wells  commence  about  30  feet  beloAv  the 
Kittanning  coal,  or  235  feet  beloAv  the  Upper  Freeport  Coal. 

A short  distance  above  the  mill,  Swaney’s  run  puts  into 
Rough  run,  and  the  Upper  Freeport  coal  is  mined  in  nu- 
merous places  along  either  side  of  it,  far  up  toAvard  the  tops 
of  the  hills.  Collins’  bank  shoAvs  the  folloAving  section  : 


(Fig.  52.) 

1.  Shales. 

r 1.  Coal,  ....  2'  8"  N 

2.  Coal,  Upper  Freeport,  ) 2.  Slate,  . . . . 1"  to  2"  > 3' 2' 

A 3.  Coal,  ....  4"  ) 

3.  Fire  Clay 4' 

4.  Limestone,  Freeport, 3' 

5.  Concealed, 65' 

6.  •*  Summit  ” ore, ? 


Here  the  coal  is  of  an  excellent  quality,  being  very  black, 
shining,  and  clean.  It  is  reported  to  be  quite  a good  smith- 
ing coal,  and  very  probably  is,  as  aU  the  sulphur  perceived 
in  it  AA^as  in  the  form  of  “binders,”  which  could  readily  be 
removed.  On  the  opposite  side  of  the  Run  (SAA^aney’s)  it  is 
mined  by  Messrs.  Jackson,  Simmons,  Grier,  and  King,  also 
by  Mrs.  Hartung.  The  coal  is  about  the  same  thickness  and 
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quality  in  all  the  banks,  and  shows  the  same  structure  as 
that  seen  at  Mr.  Collins’. 

The  fire  clay  under  the  coal  is  of  exceptionally  good  qnal- 
lity,  being  free  from  any  coarse  and  too  silicious  material. 

The  Freeport  Limestone  is  quite  ferruginous  and  brec- 
ciated,  and  minute  fossils  were  seen  in  some  portions  of 
it. 

The  “Summit  ore,”  as  that  is  called  which  occurs  on  the 
Butler  Limestone,  was  once  stripped  out  of  the  hill  here,  70 
feet  below  the  coal,  but  its  thickness  or  quality  could  not 
be  learned. 

Ascending  the  hill  above  Mr.  Collins’ , we  find  the  base  of 
the  Buffalo  Sandstone  coming  in  at  90  feet  above  the  Upper 
Freeport  coal.  It  is  80  feet  thick,  and  covers  the  hills  with 
huge  blocks  of  its  massive  conglomerate,  it  being  filled  with 
pebbles. 

Coleman  ( f ) Coal. — A few  feet  above  its  top,  and  175 
above  the  Upper  Freeport  coal,  we  find  quite  a large  coal 
blossom  in  the  road.  This  represents  the  coal  sometimes 
seen  on  top  of  the  Pine  creek  Limestone. 

On  Rough  run,  2^  miles  above  Denny’s  mill,  the  Upper 
Freeport  coal  is  mined  on  the  land  of  Mr.  Peter  Cypher. 
It  is  there  3 feet  thick,  and  quite  good.  The  Freeport  Lime- 
stone is  also  seen  below  it.  One  mile  above  this  it  passes 
under  the  creek,  and  is  seen  no  more  within  the  town- 
ship. 

Passing  over  from  Rough  run  to  the  waters  of  Little  Buf- 
falo, the  Buffalo  Sandstone  is  often  seen  in  massive  cliffs 
along  every  stream  which  cuts  down  into  the  measures.  At 
Delano  station,  on  the  Butler  Branch  Railroad,  it  is  just 
coming  above  the  track,  while  at  Saxon  city,  one  mile  below, 
its  base  is  75  feet  above  the  same. 

The  Saxon  Gas  Well. — Here,  at  Saxon,  occurs  one  of  the 
great  gas  wells  of  the  Butler  county  field.  No  record  of  it 
could  be  obtained  by  me,  nor  could  I learn  at  what  depth  the 
gas  was  struck,  except  that  it  was  somewhere  near  1200  feet. 
This  would  put  it  in  the  First  oil-sand,  as  the  Upper  Free- 
port coal  is  about  50  feet  below  the  mouth  of  the  well,  and 
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numerous  borings  tlirongli  tlie  Butler  region  show  that  the 
First  oil-sand  comes  about  1,150  feet  below  that  coal.  * 

One  half  mile  below  Saxon  city  the  Fifth  Axis  crosses, 
and  there  the  base  of  the  Buffalo  Sandstone  is  100  feet  above 
the  creek,  the  Axis  thus  failing,  by  about  20  feet,  to  bring 
the  horizon  of  the  Upper  Freeiiort  coal  to  tlie  surface. 

The  Buffalo  Sandstone  caps  the  hills  along  the  railroad 
with  massive  cliffs  of  conglomerate,  and  falls  faster  than  the 
creek  throughout  the  rest  of  its  course  to  the  south,  in  Win- 
field township. 

7.  Jefferson  Toionshlp^  Butler  County. 

This  lies  directly  west  from  Winfield,  and  north  from 
Clinton.  It  is  drained  almost  entirely  by  Thorn  creek, 
which,  rising  in  its  northern  part  in  several  branches.  Hows 
south  through  the  center  of  the  township,  almost  to  its 
southern  line,  when  it  turns  squarely  to  the  west,  for  a short 
distance,  then  veers  directly  north,  and  passes  out  of  the 
township  in  a northwesterly  direction. 

There  is  very  little  of  interest  in  this  township,  as  its  sur- 
face is  occupied  almost  entirely  by  the  Barren  Measures,, 
and  is  probably  the  worst  off  for  coal  of  any  township  in  the- 
county,  since  the  only  place  where  any  coal  is  workable  is. 
along  the  lower  part  of  Thorn  creek  for  only  one  half  mile.. 

Here,  at  the  western  line  of  the  township,  the  Upper  Free- 
port is  accessible,  but  it  is  quite  thin,  and  does  not  amount 
to  much.  It  is  mined  by  Mr.  Wagner,  at  whose  drift  we- 
have  the  following  : (Fig.  63.) 


1.  Sandy  shales,  6' 

2.  Coal ^2'  1 " ^ 

3.  Parting,  . . . . ( Upper  Freeport,)  p'  i 2' 6 ' 

4.  Coal, ) ( 4 ''  to  5"  ’ 

5.  Concealed  to  creek, 15' 


The  coal,  although  thin,  is  quite  good,  and  is  mined  to- 
some  extent  for  local  supply. 

The  dip  is  south-east,  and  the  creek  veering  to  the  south,, 
the  coal  runs  rapidly  down  as  we  ascend  the  stream,  so  that 

* [For  a discussion  of  tins  and  otlier  Gas  and  Oil  wells  see  the  forthooming. 
Reports  I.I  and  I.I.I  of  Mr.  J.  F.  Carll. — J.  P.  L.~\ 

7-  Q. 
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at  Mr.  Welsli’s,  ^ mile  above,  it  is  only  a few  incbes  above 
water-level. 

Here  the  coal  has  been  mined  for  a long  time  on  the  land 
of  Mr.  Welsh,  where  it  is  about  2 feet  4 inches  thick.  It 
occurs  so  near  water-level  that  it  is  very  difficult  to  drain, 
and  the  creek  floods  the  bank  at  every  rise.  Just  above 
this  the  coal  passes  under  the  creek  and  is  seen  no  more. 

Three  fourths  of  a mile  above  W alker’ s fording,  or  where 
the  road  crosses  the  creek  at  Mr.  W elsh’ s,  a hole  was  once 
bored  for  oil  on  the  land  of  Mr.  Thomas  Welsh,  and  the 
following  record  was  kept,  commencing  10  feet  above  the 
creek  : (Fig.  54. ) 

Welsh' s Oil  Well  Record.  Well,  292 deep. 


1.  Conductor  hole, 

2.  Sandstone, 

3.  Blue  Slate, 

4.  Black  Slate, 

5.  Coal, 

6.  Fire  clay, 5'  ' 

7.  Sandstone,  . . (Upper  Freeport) 30' 


8.  Red  Shale, 5' 

9.  Black  Slate, 3'  , 

10.  Coal, 

11.  Fire  clay, 3'  s 

12.  Sandstone,  . . (Lower  Freeport) 27'  > 

13.  Black  Slate,  partlj^  Cannel, 14'  1 

14.  Coal,  Darlington, 

15.  Fire  clay, 11'  s 

If).  Soft  Sandstone, 10'  6''  > 

17.  Slate, 6'  ) 

18.  Coal,  Kittanning, 

19.  Fire  clay, 

20.  Reddish  Shales, 


21.  Very  hard  White  Sandstone  to  the  bottom  of  hole,  *. 


18' 

10' 

4'  6" 
6'  6" 


6' 


43' 


4' 


44' 

. 10' 

28' 

. 3' 6" 
. 10'  6' 

. 60' 

. 52'  6' 


This  remarkable  record  must,  of  course,  be  taken  only  for 
what  it  is  worth,  for  surely  the  coals  are  all  too  thick.,  and 
possibly  the  driller  has  placed  coal  where  there  is  none, 
mistaking  black  slate  for  coal.  * 

The  Upjier  Freejiort  Coal  bed  is  here,  near  the  bottom  of 
the  stream. 


No.  10  represents  the  Lower  Freeport,  No.  14  the  Har- 


* [This  is  a good  example  to  illustrate  the  unreliability  of  all  our  oil-well 
records,  and  the  difficulties  thus  cast  in  the  way  of  a geologist  who  seeks  to 
employ  them  profitably  in  his  survey  of  Western  Pennsylvania. — J.  P.  i.] 
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lington,  and  No.  18  the  Kittanning-.  The  last  is  said  to 
have  been  much  the  cleanest  and  purest  coal,  when  brought 
up  in  the  sand-pump. 

No.  21  is  the  Piedmont  Sandstone,  or  Uiiper  Member  of 
the  Pottsville  ( Serai)  Conglomerate  Formation  No.  XII.  It 
was  said  to  be  very  hard  and  as  white  as  salt. 

The  horizon  of  the  Upper  Freeport  would  be  near  the 
bottom  of  the  conductor  hole.  At  any  rate,  its  horizon 
was  passed  someAvhere  in  No.  1. 

No.  5 is  probably  nothing  but  black  slate  with  possibly 
a few  inches  of  coal  in  it. 

No.  12  is  the  Freeport  Sandstone. 

No.  14,  the  Darlington  coal,  should  doubtless  be  divided 
by  two,  and  then  diminished  somewhat. 

One  half  mile  north  from  the  cross-roads,  between  Walk- 
er’s fording  and  Jefferson  Centre,  the  Crinoidal  Limestone 
is  caught  in  the  summit  of  a high  knob,  on  the  land  of  Mr. 
Goebel,  and  the  great  band  of  red  clay  under  it  also  makes 
its  mark  in  the  road  for  some  distance. 

At  Frazier’s  mill,  a very  deep  oil  well  was  once  bored, 
but  I could  get  no  record  of  it. 

The  Buffalo  Sandstone  is  there,  80  feet  above  the  stream, 
and  quite  massive.  As  we  ascend  Thorn  creek  from  this 
point,  it  gets  lower  and  lower  until  the  top  of  it  only  is 
seen  above  water-level  at  Jefferson  Centre. 

Bepresentative  of  the  Coleman  Coal  — Here  a thick  bed  of 
bituminous  shale  is  seen,  80  feet  above  the  stream,  and  is 
very  probably  the  one  which  occurs  175  feet  above  the  Up- 
per Freeport  coal,  or  over  the  Pine  Creek  Limestone  In 
that  case,  the  Upper  Freeport  coal  would  here  be  about  100 
feet  below  water-level. 

Passing  above  Jefferson  Centre,  the  massive  sandstones 
have  all  gone  under,  and  the  creek  falls  very  gently,  thus 
giving  us  a beautiful  country  for  farming  near  the  head  of 
the  stream,  in  striking  contrast  to  the  wilderness  along  the 
lower  part  of  the  same. 
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S.  Penn  Toionslilp^  Butler  County. 

Tliis  lies  east  from  Jefferson,  and  north  from  Middlesex. 

It  is  chiefly  drained  by  Thorn  creek,  which  passes  diag- 
onally across  it,  and  enters  the  Connoquenessing  in  its  north- 
west corner, where  the  latter  stream  comes  through  the  town- 
ship for  a short  distance. 

This  toAvnship  is  as  poorly  off  for  coal  as  Jefferson ; for, 
although  the  Upper  Freeport  is  exposed  along  Thorn  creek 
throughout  its  entire  extent,  it  becomes  workable  at  only  one 
locality  on  the  same.  On  the  Connoquenessing,  below  the 
mouth  of  Thorn  creek,  the  Ujiper  and  Lower  Freeport  beds 
are  accessible  at  one  point. 

No  finer  exhibition  of  the  influence  of  the  underlying  rock 
on  the  character  of  the  topography  can  be  furnished,  than 
is  seen  along  Thorn  creek,  from  its  head  to  its  mouth.  This 
stream  rises  in  the  northern  part  of  Jefferson  township,  far 
up  in  the  Lower  Barren  series,  where  the  underlying  rocks 
are  soft  shales,  which  easily  disintegrate,  and  give  us  broad, 
level  valleys,  and  gently  sloping  hills.  But  the  descending 
course  of  the  stream  soon  cuts  down  into  the  massive  sand- 
stones, which  lie  at  the  base  of  the  Barren  Measures.  These 
it  enters  at  Jefferson  Centre,  when  the  character  of  the  to- 
pography undergoes  a marked  change.  The  stream,  which 
has  hitherto  been  sluggish,  becomes  very  rapid  ; the  broad 
bottoms  along  the  sides  of  the  stream  are  abruptly  con- 
tracted. The  low,  sandy  banks  are  replaced  by  steep  cliffs 
of  massive  sandstone,  which  gradually  rise  higher  and  higher 
as  we  descend  the  Creek,  and  where  it  enters  Penn  town- 
ship, the  Buffalo  Sandstone  outcrops  are  120'  above  its  bed. 

From  this  iioint  to  the  mouth  of  Thorn  creek,  this  mas- 
sive conglomeratic  stratum  shows  well  up  in  the  hills,  whose 
steep  slopes  it  covers  with  a heavy  coating  of  rocky  debris, 
rendering  them  sterile,  and  making  a perfect  wilderness  of 
the  country  along  the  stream  for  several  miles. 

Just  below  where  Thorn  creek  enters  Penn  townshiji,  the 
Upper  Freeport  coal  is  mined  by  Mr.  Alexander  Welsh,  at 
whose  drift  we  see  the  following : (Fig.  55.) 
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1.  Sandy  Shales, 


10' 


2' 


2'  5" 


3.  Eire  Clay, 

4.  Limestone,  Freeport,  . . 

5.  Concealed  to  Thorn  creek. 


4' 

3' 

15' 


Tlie  coal  is  quite  good,  and  contains  very  iittle  sulphur. 
It  is  brilliant  and  oily,  and  is  in  high  repute  for  smithing 
and  domestic  purposes.  A grate  was  shown  to  me  in  which 
the  coal  had  been  burned  for  thirty  years,  which  was  ap- 
parently as  good  as  ever. 

As  we  go  down  Thorn  creek  from  this  point,  the  coal  thins 
away. 

The  Freeport  Limestone,  under  the  coal,  has  the  same 
brecciated,  ferruginous  appearance,  so  common  to  it. 

One  mile  below  Mr.  Welsh's  coal  bank,  Patterson’s  run 
puts  into  the  right  bank  of  Thorn  creek,  and  there  the  Biif- 
'falo  Sandstone  is  seen  in  a massive  cliff,  140'  above  the  level 
of  Thorn,  while  huge  blocks  of  enormous  size  cover  the  sur- 
face of  the  hill  down  to  the  creek  so  thickly  that  the  ground 
can  scarcely  be  seen. 

A short  distance  below  the  mouth  of  Patterson’s  run,  Mr. 
Kennedy  once  attempted  to  open  the  Upper  Freeport  coal, 
but  he  found  it  only  IS  inches  thick.  It  is  there  25  feet 
above  the  stream. 

Just  above  where  the  old  turnpike  crosses  Thorn  creek, 
the  Upper  Freeport  coal  was  once  mined  by  Mr.  Lavery, 
and  he  reports  it  as  20  to  24  inches  thick,  Avith  the  Lime- 
stone below  it,  and  30  feet  above  the  stream. 

On  the  Butler  plank  road,  one  mile  south  from  Thorn 
creek,  a very  high  knob  runs  up  far  above  any  others,  and 
takes  in  the  Crinoidal  Limestone  near  its  summit. 

Descending  from  this  point  along  the  plank  road  to  Thorn 
creek,  the  following  section  455'  high  is  seen  : (Fig.  5C. ) 

1.  Concealed,  but  containing  the  Crinoidal  Limestone 


2.  Marly  Shales, 

3.  Sandy  Shales, 

4.  Coal, 


near  its  top. 


00' 

10' 

50 


5.  Limestone, 


( Coleman  ? ) 


1'  C' 
3' 
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6.  Concealed, 

7.  Bituminous  Shales,  containing  streaks  of  Coal, . . . 

8.  Sandstone,  and  concealed, 

9.  Cojd,  Upper  Freeport, 

10.  Concealed  to  level  of  Thorn  creek, 


75' 

10' 

165' 

Blossom. 

50' 


Tlie  Crinoidal  limestone  comes  into  tlie  section  somewhere 
above  the  middle  of  ISTo.  1,  as  the  boulders  of  it  cease  above 
that  ]Doint.  It  also  occurs  on  the  land  of  Mr.  Dodd  and 
others,  f of  a mile  south  from  Mr.  Fisher’ s,  and  there  the 
Loioer  Barren  Red  Olay  is  seen  underlying  it. 

The  little  coal.  No.  4,  was  once  opened  on  the  land  of  Mr. 
Fisher,  but  the  dip  was  so  sharp  to  the  east,  the  only  direc- 
tion in  which  the  drift  could  be  made,  that  it  had  to  be 
abandoned.  It  is  reported  to  have  been  l-J-  feet  thick,  and 
quite  a good  coal.  Immediately  under  it  comes  a dark, 
dove-colored,  fetid  limestone.  It  contains  a minute  uni- 
rtaloe  in  great  numbers. 

In  No.  6 occurs  a very  mass  ire  sandstone^  since  many 
huge  boulders  were  seen  at  this  horizon,  which  could  have 
come  from  no  other  place. 

No.  7 is  a dark,  sandy,  bituminous  shale,  which  also  con- 
tains streaks  of  coal,  and,  in  some  places,  a small  coal  bed. 
Along  the  Plank  road  below  Mr.  Fisher’s,  some  one  has 
drifted  in  on  it  for  several  yards,  in  hope  of  finding  a work- 
able bed  of  coal.  It  is  needless  to  state  that  black  shales 
seldom  turn  into  coal,  however  far  they  may  be  drifted 
upon. 

No.  8 contains  the  massive  Buffalo  and  Mahoning  Sand- 
stones. It  is  mostly  covered  up  here  by  debris,  though 
huge  blocks  of  stone  are  strewn  over  the  surface  throughout 
the  entire  interval. 

The  Upper  Freeport  Coal  has  never  been  tested  here.  Its 
blossom  is  quite  small,  however,  and  it  is  probably  not 
more  than  1\ — 2 feet  thick. 

Aliout  10  feet  above  the  creek,  occurs  the  Lower  Freeport 
Coal,  and  Mr.  Kennedy  has  spent  about  $4,000  in  drifting 
on  it  for  coal.  He  has  driven  entries  on  it  in  every  direc- 
tion, sometimes  he  would  have  a few  inches  of  coal,  and 
again  he  would  have  none,  and  once  it  suddenly  thickened 
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to  4 feet,  but  as  rapidly  disappeared  altogether.  In  spite 
of  all  this  he  is  not  yet  wholly  discouraged,  and  even  con- 
templates further  expenditures  in  the  same  direction,  as 
he  is  assured  by  the  ‘ ‘ practical  ’ ’ coal  miners  that  ‘ ‘ the  coal 
is  there,  and  wiU,  eventually,  be  found,  when  they  get 
under  the  hill  past  the  ^ slip.  ’ ” It  can  be  stated  with  the 
fullest  confidence  that  Mr.  Kennedy  will  never  find  any 
workable  coal  at  that  horizon  should  he  drift  on  forever, 
since  the  Lower  Freeport  is  workable  at  but  three  or  four 
localities  in  the  entire  district.  Had  the  same  amount  of 
capital  been  expended  in  shafting  to  the  Darlington  coal, 
he  would  have  had  to-day  a good  bed  of  coal  at  his  com- 
mand ; for  that  coal  could  be  reached  here  at  80  to  100  feet 
below  the  bed  of  the  stream. 

At  the  mouth  of  Thorn  creek  the  Upper  Freeport  coal  is 
50  feet  above  the  level  of  the  Connoquenessing,  and  the  base 
of  the  Buffalo  Sandstone  comes  100  feet  higher.  The  hill 
and  valley  is  covered  ^vith  massive  fragments  of  this  stratum. 

A short  distance  below  the  mouth  of  Thorn  creek,  on  the 
land  of  Mr.  Renfrew,  we  have  the  following  section,  de- 
scending 200  feet  to  the  Connoquenessing  creek  at  a j)oint 


below  the  mill : (Fig.  57.) 

1.  Coal, (Coleman  Coal?) 8'' 

2.  Concealed, 40' 

3.  Massive  Sandstone,  Buffalo, seen,  . 20' 

4.  Concealed, 100' 

5.  Coal,  Upper  Freeport, 2' 

6.  Fire  Clay, 5' 

7.  Limestone,  Freeport, 3' 

8.  Concealed, 45' 

9.  Coal,  Lower  Freeport, 2'  2" 

10.  Concealed  to  creek, 2' 


Coleman  {f)  Coal. — A small  coal  above  the  Buffalo  Sand- 
stone occurs  at  the  base  of  bituminous  shales,  and  Mr.  Ren- 
frew drifted  upon  it  for  several  rods.  It  failed  to  thicken 
up,  however.  It  probably  represents  the  bituminous  shales 
and  coaly  material  seen  in  sections  along  the  plank  road,  at 
Mr.  Fisher’s. 

Only  a part  of  the  Buffalo  Sandstone  is  seen.  It  extends 
in  a massive  stratum  around  the  hills,  and  immense  masses 
of  it  have  broken  loose  and  tumbled  to  the  valley  below. 
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The  Upper  Freeport  coal  was  once  mined  by  Mr.  Ren- 
frew, bnt  in  the  opening  which  has  long  since  been  aban- 
doned, Mr.  Renfre^v  reports  it  as  being  two  feet  thick  and 
qnite  good.  The  Freeport  Limestone  is  seen  below  it,  and 
was  once  burned  by  Mr.  Renfrew,  who  reports  it  as  not 
slacking  well. 

The  Lower  Freeport  coal\y^s  also  once  mined  here,  down 
near  the  level  of  the  Connoqnenessing,  but  it,  too,  has  not 
been  operated  for  several  years.  Mr.  Renfrew  says  that  a 
slaty  streak  occurred  below  its  middle,  and  it  was  a little 
over  two  feet  thick,  but  not  so  good  a coal  as  the  Upper 
Freeport,  being  more  slaty  and  snlphnrons. 

On  the  north  side  of  the  Connoqnenessing,  near  the  town- 
ship line,  the  Buffalo  Sandstone  is  seen  in  an  immense  cliff, 
far  up  in  the  hill,  and  so  many  huge  masses  from  it  have  col- 
lected in  the  valley  below  that  they  have  obtained  the  name 
of  “Town  Rocks” — some  of  them  are  as  large  as  an  ordi- 
nary house. 

9.  Forioard  Township^  Butler  County. 

This  lies  directly  Avest  from  Penn,  and  north  from  Adams. 

Connoqnenessing  creek  enters  it  near  its  north-eastern 
corner,  and  with  many  windings  and  sharp  curves  reaches 
down  to  its  center,  when  doubling  on  itself,  it  flows  back 
north  nearly  to  the  line,  and  then  turns  to  the  south-west, 
and  passes  out  of  the  tOAvnship,  near  its  north-western 
corner. 

Glade  creek  puts  into  it  from  the  north-east,  near  the 
center  of  the  townshiji,  while  Breakneck  flows  across  its 
south-west  corner. 

The  course  of  the  Connoqnenessing  through  this  township 
is  remarkable  ; sweeping  abruptly  around  in  sharp  curves, 
and  continually  changing,  so  that  it  sometimes  flows  towards 
all  points  of  the  compass  within  a very  short  space.  Near 
the  center  of  the  township  it  sweeps  far  to  the  south,  and 
then  doubling  comes  north,  so  that  where  the  distance  across 
the  divide  is  barely  one  mile,  along  the  bed  of  tlie  creek  it 
is  nearly  six.  These  great  irregularities  have  very  probably 
been  caused  by  the  character  of  the  rocks  through  which  it 
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had  to  cut  its  way  doivn  ; for,  along  its  entire  length  in  this 
township,  the  Buffalo  Sandstone  caps  the  sides  of  the  hills 
in  enormous  sandstone  cliffs ; and  when  the  stream  was 
cutting  its  way  down  through  this,  it  would,  of  course, 
select  for  its  channel  the  path  of  least  resistance,  or  those 
places  in  the  sandstone  mass  which  were  most  easily  des- 
troyed. 

Descending  the  Connoquenessing  from  where  we  left  it  at 
the  western  line  of  Penn  township,  we  find  the  Buffalo 
Sandstone  still  capping  the  bluffs  along  the  stream  at  150 
to  180  feet  above  its  bed.  Two  miles  below  Renfrew’s  mill, 
we  get  the  following  section,  197  feet  high,  on  the  land  of 
Mr.  Weaver:  (Fig.  58.) 


1.  Massive  Sandstone,  Buffalo,  seen, 20' 

2.  Sandy  Shales,  and  concealed, 30' 

3.  Streak  of  Coal,  Brush  creek  {Gallitzin), O''  to  4" 

4.  Concealed, 80' 

5.  Coal,  Upper  Freeport, 2' 

6.  Fire  Clay, 4' 

7.  Limestone,  Freejjort, 4' 

8.  Concealed, ’ . . 45' 

9.  Coal,  Lower  Freeport, 2' 


10.  Concealed  to  level  of  the  Connoquenessing,  . . . .10' 

Here  the  Buffalo  Sandstone  is  seen  encircling  the  hills  in 
a line  of  massive  cliffs. 

GallitzinCoal. — -Mr.  Weaver  has  drifted  several  yards  on 
No.  3,  thinking  it  the  same  coal  as  that  mined  at  Butler, 
and  expecting  it  to  thicken  up  to  4 feet  very  soon.  It  is  a 
mere  streak  of  coal  in  bituminous  shales  and  occupies  the 
horizon  of  the  Brush  creek  coal. 

The  same  gentleman  has  also  opened  both  the  Freeport 
coals  at  this  locality. 

The  upper  one  is  represented  to  be  2 feet  thick,  and  quite 
a good  coal.  It  could  not  be  seen,  however,  as  the  bank 
had  lately  caved  in.  The  Freeport  limestone  is  seen  in  the 
drain  below  the  coal,  and  is  very  impure  and  ferruginous. 

The  Lo'ioer  Freeport,  No.  9,  could  likewise  not  be  seen, 
when  I visited  this  locality,  owing  to  water  accumulating 
in  the  drift  from  choking  of  the  drain.  It  is  represented  by 
Mr.  Weaver  to  be  2 feet  thick,  but  somewhat  slaty  and  not 
so  good  a coal  as  the  uj)per  one. 
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One  mile  below  the  last  locality  the  following  section  is 
seen  at  Mr.  Critchlow’s  200  feet  high  : (Fig.  69.) 


1.  Massive  Conglomerate  Sandstone,  Buflalo,  seen, 50' 

2.  Concealed, 30' 

3.  Drab  Sandy  Shales, 30' 

4.  Massive  Sandstone,  seen, 5' 

5.  Concealed, 20' 

^ In  the  r 1.  Impure  Cannel,  . . 6"  ^ 

6.  Coal,  1 Mahoning  < 2.  Dark,  Slaty  Shales,  4'  ( 5'  8" 

( Sandstone.  ^ 3.  Coal, 1'  2''  I 

7.  Shaly  Sandstone, 25' 

8.  Coal,  Upper  Freeport, 1'  10" 

9.  Concealed  to  level  of  Connoquenessing, 35' 


Here  the  Buffalo  Sandstone  reaches  an  immense  develop- 
ment, as  50  feet  of  it  was  seen  in  a solid  massive  cliff  which 
extends  to  the  top  of  the  hill.  Immense  masses  of  it  are 
strewn  along  the  creek  bank,  and  it  is  quite  conglomeratic. 

Coal  in  the  {Lower)  Mahoning  Sandstone. — Nos.  4 — 7 
represents  the  Mahoning  Sandstone,  which  here  contains 
some  coal  near  the  center  of  the  mass.  The  upper  layer  is 
an  impure  cannel,  while  dark  shales  intervene  between  it 
and  the  coal  below,  which  is  fair  looking,  being  bright  and 
shining,  and  yields  no  copperas  on  exposure. 

The  Upper  Freeport  coal  has  been  mined  here  by  Mr. 
Critchlow,  where  it  is  said  to  be  quite  good,  though  only 
22  inches  thick.  It  has  also  been  mined  one  half  a mile 
below  Critchlow’s,  by  Mr.  Burr,  on  the  opposite  side  of 
the  creek. 

To  show  the  persistency  of  this  series  along  the  Conno- 
qnenessing,  we  give  another  section,  233  feet  high,  taken 
at  a point  1-^  miles  below  or  \ mile  above  Heid’s  bridge  : 


(Fig.  60.) 

1.  Massive  .Sandstone,  Buffalo, 70' 

2.  Dark  Sliales, 10' 

3.  Coal,  Brush  creek,  . . {Gallitzin,) 6" 

4.  Fire  Clay  and  Shales, 10' 

5.  Concealed, 35' 

6.  Sandstone,  massive, 5' 

7.  Sandy  Shales, ' . 2' 

8.  P'ire  Clay,  with  a streak  of  Coal  at  top, 3' 

9.  Concealed, 35' 

10.  ImpureCannel, r ...  . 0" 

11.  Dark  Slaty  Shales,  ....  > In  Mahoning  SS.,  ) ....  4' 6" 

12.  Cannel,  im^rnre, ' 1 . . . . C" 

13.  Black  Slaty  Shales, 5' 
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14.  Flaggy  Sandstone, 15' 

15.  Coal,  Upper  Freeport, 1'  8" 

16.  Concealed  to  level  of  the  Connoquenessing 35' 


Here  the  Buffalo  Sandstone  has  an  enormous  development, 
and  is,  in  many  of  its  layers,  a perfect  mass  of  pebbles.  Its 
huge  massive  fragments  are  scattered  over  the  hillside  from 
top  to  bottom. 

This  section  is  interesting  in  showing  how  the  Mahoning 
Sandstone  is  split  up  into  several  quite  different  strata, 
among  which  are  two  or  three  small  coal  beds.  The  cannel 
coals,  Nos.  10  and  12  are  very  impure. 

The  Upper  Freeport  has  been  mined  at  this  locality  on  the 
land  of  Mr.  Slater.  It  is  quite  hard  and  brilliant,  and  tol- 
erably good  coal. 

The  Freeport  Limestone  was  not  seen  below  it,  but  is  said 
to  occur  in  the  drain. 

One  half  a mile  below  this  Mr.  Heid  has  opened  a coal 
110  feet  above  the  creek,  which  shows  the  following  section 
at  the  mouth  of  the  drift : (Fig.  61.) 


1.  Coal, 4"  j 

2.  Shale, 6"  t 2'  6" 

3.  Coal, 1'  8"  ) 


This  is  in  the  interval  between  the  Buffalo  and  Mahoning 
Sandstones,  and  is  probably  concealed  in  the  jireceding  sec- 
tion, being  found  in  No.  5.  It  represents  the  Brush  Creek 
coal.  Mr.  Heid  says  the  coal  is  quite  good. 

At  the  mouth  of  Glade  creek,  the  following  succession  is 


seen  in  descending  the  steep  bluff  opposite,  220  feet : 
(Fig.  62.) 

1.  Ma.ssive,  coarse.  Conglomerate  Sandstone,  Buflalo,  ....  60' 

2.  Shales,  seen, 3' 

3.  Concealed, 25' 

4.  Massive  Sandstone,  . . j 20' 

5.  Concealed ( Mahoning, 55' 

6.  Flaggy  Sandstone, ...  ) 5' 

7.  Coal,  Upper  Freeport, 1' 

8.  Concealed, 40' 

9.  Bituminous  Shale, 1'  6" 

10.  Fire  Clay, 2' 

11.  Concealed  to  level  of  Connoquenessing 8' 


No.  1 is  the  Buffalo  conglomeratic  sandstone  ivliich  we 
have  been  following  all  the  way  down  the  Connoquenessing. 
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It  is  liere  very  full  of  pebbles,  many  of  them  being  as  large 
as  a hazel-nut.  It  is  a very  coarse,  yellowish  white  rock, 
and  contains  many  casts  and  impressions  of  wood. 

Nos.  4 to  6 represent  the  Mahoning  Sandstone.  Nos.  1 
and  4,  both  form  massive  cliffs,  which  extend  in  bold  relief 
around  the  hill. 

No.  7 is  the  Upper  Freeport  coal.  It  has  been  opened  up 
here  by  some  one,  but  is  barely  one  foot  thick,  though  very 
pure  and  bright  looking.  Passing  up  Grlade  creek  from 
here,  this  coal  is  frequently  seen  in  the  road,  and  one  mile 
up  the  stream  from  its  mouth  it  is  exposed  at  the  roadside, 
where  we  see  the  following  section  : (Fig.  63.) 


1.  Dark  Shales, 10' 

2.  Coal, 10" 

3.  Shales  and  Fire  Clay, 4' 

4.  Limestone,  Freeport, 3' 

5.  Concealed  to  the  creek, 3' 


Here  the  limestone  has  been  quarried  out  of  the  creek 
bank,  a short  distance  above  Brown’s  mill,  and  the  little 
coal  has  been  stripped  to  burn  it.  The  limestone  is  some- 
what ferruginous  as  usual,  and  slacks  with  difficulty  on 
burning. 

As  we  ascend  Glade  creek  from  this  point,  the  Upper  Free- 
port coal  and  its  underlying  limestone,  rise  to  the  south- 
east, about  as  fast  as  the  stream,  so  that  the  limestone  is 
seen  along  the  creek  bed  in  many  localities  until  we  come 
to  where  Glade  creek  passes  out  of  the  township  in  ascend- 
ing. It  was  once  burned  on  the  land  of  Mr.  Hunter,  two 
and  a half  miles  above  Brown’s  mills,  but  did  not  slack  well. 
It  is  seen  in  the  bed  of  the  creek  where  the  road  crosses 
Glade  creek  just  below  the  township  line. 

Breakneck  creek  flows  through  the  south-western  corner 
of  this  township.  It  cuts  down  to  the  Upper  Freeport  coal, 
and,  just  below  the  Adams  township  line,  the  coal  is  mined 
on  the  land  of  Mr.  Mershing,  where  it  shows  the  following 


section:  (Fig.  64.) 

1.  Shales,  Sandy,  seen, 5' 

2.  Coal,  Upper  Freeport,  . . j • 4"  ) 

( 2.  Coal, 2 5 

3.  Concealed  to  level  of  the  creek, 35' 
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The  cannel  coal  at  the  top  is  quite  good,  and  burns  very 
freely,  leaving  considerable  ash,  however.  The  bituminous 
coal  is  very  impure,  being  tilled  with  sulphur  and  slate,  and 
well  nigh  worthless.  A y>arting  of  slate  runs  through  the 
bed  near  the  bottom. 

Three  fourths  of  a mile  below  this,  the  Mahoning  Sand- 
stone is  quarried  at  the  roadside,  on  the  land  of  Mr.  May. 
It  is  somewhat  shaly  at  the  surface,  but  on  passing  back 
into  the  hill  it  is  very  massive  and  compact.  It  is  easily 
dressed,  and  of  a grayish- white  color.  It  makes  an  excel- 
lent building  stone. 

Descending  the  stream  further  we  see  the  blossom  of  a 
coal  at  the  roadside  a short  distance  above  Evansburg  ; it  is 
the  Upper  Freeport. 

Just  below  this,  the  Mahoning  Sandstone  has  been  exten- 
sively quarried,  on  the  land  of  Mr.  Ift,  where  we  see  the 
sandstone  in  a massive  wall  25  feet  high.  It  is  an  excellent 
building  stone,  splitting  freely,  dressing  easily,  and  standing 
the  weather  very  well. 

Evansburg  is  at  the  township  line,  and  in  the  village,  the 
Upper  Freeport  coal  has  been  opened  by  Mr.  Boggs,  and  we 
get  the  following  section  at  his  drift : (Fig.  65.) 


1.  Coal, 1'  6" 

2.  F.  C.  and  Shales, 3' 

3.  Limestone,  Freeport, 4' 

4.  Concealed  to  Breakneck, 18' 


The  coal  is  not  mined  to  any  extent,  as  it  is  too  thin  for 
profitable  mining. 

The  Freeport  limestone  is  seen  under  it  in  huge  blocks, 
which  are  weathered  a deep  buff  from  the  iron  it  contains, 
though  the  rock  is  a light  dove-color  on  fresh  fracture. 

Returning  to  the  mouth  of  Glade  creeh  and  following  down 
the  Connoquenessing,  we  find  the  immense  Buffalo  Sand- 
stone still  extending  along  that  stream,  at  the  tops  of  the 
hills,  and  covering  their  sides  with  its  huge  masses  of  con- 
glomerate. 

One  half  a mile  above  Buhl’s  bridge,  a little  stream  puts 
into  the  Connoquenessing,  and  a short  distance  up  this,  a 
well  was  once  bored  for  oil.  Mr.  Evans,  who  drilled  the 
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well,  gave  me  tlie  folloAving  record  from  memory,  wliicli,  of 
course,  must  be  properly  discounted,  as  tlie  memory  of  a 
column  of  figures  becomes  soon  confused. 

The  well  commences  45'  below  the  Upper  Freeport  coal : 
(Fig.  66.) 

Evan's  Oil  Well  record  ; f rom  memory  ; 6H6' 


1.  Sandstone  and  Shales, 75' 

2.  Shales, 30' 

3.  Coal,  Kittanning, 3' 

4.  Massive  White  Sandstone  (Piedmont), 160' 

5.  Shales, 3' 

6.  Coal, 5' 

7.  Shales, 20' 

8.  Hard  Blueisli-white  Sandstone,  . 80' 

9.  Soft  Sliales,  alternating  with  hard, 250’ 


10.  Hard  Blueish-white  Sandstone  to  the  bottom  of  the  hole,  . ? 

Gas  and  soft- water  in  this  last,  35  feet  above  the  bottom. 
The  Upper  Freeport  coal  has  been  opened  45  feet  above  the 
mouth  of  the  boring,  where  it  is  one  and  a half  feet  thick. 
The  Lower  Freeport  is  seen  one  half  foot  thick  in  black 
slate,  10  feet  below  the  well  in  going  down  the  run.  The 
greater  part  of  No.  1 is  sandstone,  it  being  the  Freeport. 
The  Darlington  coal  seems  to  have  been  passed  through  un- 
noticed, probably  in  the  night. 

No.  3 is  the  Kittanning  coal,  and  much  the  same  condi- 
tion of  affairs  seem  to  exist  as  at  Homewood,  in  Beaver 
county ; for  No.  4 ought  to  be,  in  part,  the  Piedmont  Sand- 
stone, if  not  of  quite  incredible  thickness. 

One  fourth  of  a mile  below  Buhl’s  bridge,  the  Buffalo 
Sandstone  covers  the  hill  top  with  its  massive  blocks,  and 
there  the  following  section  of  225'  is  seen : (Fig.  67.) 

1.  Concealed,  but  the  surface  is  covered  with  massive  blocks  of 


Conglomerate  Sandstone,  Buffalo, 75' 

2.  Concealed, 40' 

3.  Sandstone,  IMahoning, 20' 

4.  Concealed, 50' 

5.  8mut  of  Coal,  Lower  Freeport. 

6.  Massive  Sandstone,  Freeport  to  level  of  the  creek, 40' 


The  blossom  of  No.  5 is  seen  opposite  the  mill,  in  a bed 
of  black  shale.  No.  6,  the  Freeport  Sandstone,  is  seen  op- 
posite Evans’  mill,  in  a steep  bluff,  and  is  quite  massive. 
It  is  twisted  and  contorted,  and  shows  much  false  bedding. 
One  mile  and  a half  below  Buhl’s  bridge,  the  Darlington 
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coal  comes  to  the  surface  in  the  bed  of  the  Connoqnenessing, 
and  has  been  extensively  stripped  out  of  the  stream  by  Mr. 
Marshall.  It  is  3 feet  thick,  and  a very  fair  coal.  About 
200  yards  below  this  it  rises  above  water  level,  and  is  mined 
by  Mr.  Marshall,  at  whose  drift  we  have  the  following: 
(Fig.  68.) 


Here  the  coal  is  rich,  oily,  and  brilliant,  contains  very 
dittle  visible  pyrites,  and  is  highly  valued  as  a domestic  fuel. 

The  upper  bench  is  rather  better  coal  than  the  lower,  but 
both  are  excellent,  being  used  for  smithing. 

One  mile  below  this  the  Darlington  is  mined  on  the  land 
of  Messrs.  Knouff,  Anderson,  and  others.  At  one  point,  near 
Anderson’ s bridge,  it  becomes  4 feet  thick.  Below  this,  one 
half  mile,  we  get  the  following  section  of  134  feet  on  the  land 
of  Mr.  Wall:  (Fig.  69.) 

1.  Limestone,  Freeport, 2' 

2.  Concealed, 25' 

3.  Massive  Sandstone, 20' 

4.  Dark  Sandy  Shales, 10' 

5.  Coaly  Shales, 3' 

6.  Coal,  impure, 8" 

7.  Sandy  Shales, 1'  5" 

8.  Coal,  Lower  Freeport, 2' 

9.  Fire  clay  and  Sandy  Shales, 5' 

10.  Limestone,  Butler, 3' 

11.  Fire  Clay,  containing  nodules  of  Iron  Ore, 4' 

12.  Sandstone  and  Sandy  Shales,  Freeport, 43' 

13.  Coal,  Darlington,  (Upper  Kittanning) 3' 

14.  Concealed  to  the  creek, 12' 

No.  1 is  seen  exposed  in  a field  belonging  to  Mr.  Wall. 
It  is  quite  compact,  and  someivhat  brecciated.  No  appear- 
ance of  coal  is  seen  above  it. 

No.  3 may  represent  the  Butler  Sandstone.  No.  6 has 
been  dug  out  of  the  hill  by  Mr.  Wall,  and  used  in  burning 
the  limestone  below.  He  reports  the  coal  as  being  good. 

No.  10  is  the  Butler  Limestone.,  and  is  seen  well  exposed 
in  a ravine,  Avhere  the  section  was  taken.  It  is  a very  fer- 
ruginous limestone,  compact,  of  a dark  gray  on  fresh  frac- 
ture, and  somewhat  brecciated.  Mr.  Wall  once  burned  it, 


1.  Coal,  . 

2.  Slate,  . 

3.  Coal,  . 


3' 
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and  lie  says  it  made  excellent  lime  for  agricnltural  purposes, 
tliongli  it  was  rather  difficult  to  slack. 

The  fire-clay  below  it  contains  many  large  nodules  of  cal- 
careous iron  ore  ; in  fact,  is  only  a more  ferruginous  portion 
of  the  limestone. 

Mr.  Wall  mines  the  Darlington  coal,  and  reports  it  as  3 
feet  thick,  with  a parting  of  slate  below  the  middle. 

10.  Jackson  Township,  Butler  Countij. 

This  lies  west  from  Forward,  north  from  Cranberry,  and 
adjoins  Beaver  county.  The  Connoquenessing  flows  across 
the  township  from  east  to  west,  and  receives,  near  the  center 
of  its  course,  two  important  tributaries,  viz : Little  Conno- 
qnenessing  and  Breakneck. 

Scholars’  run,  a considerable  stream,  also  puts  into  the 
Connoquenessing  from  the  north,  opposite  Zelienople. 

The  topography  in  Jackson,  along  the  Connoquenessing, 
is  very  different  from  that  in  Forward  ; for  here  lower  strata 
have  come  to  the  surface  and  thrown  the  Buffalo  Sandstone 
far  back  in  the  hill  toj)s,  and  the  sandstone  itself  has  thinned 
away  on  leaving  the  border  of  Forward,  and  is  not  seen  as 
a massive  conglomerate  in  Jackson. 

In  the  vicinity  of  Harmony  & Zelienople  are  some  of  the 
finest  farms  in  the  country. 

Commencing  on  the  Connoquenessing,  where  we  left  off 
at  Mr.  W alls’ , near  the  Forward  township  line,  and  coming 
down  it,  we  see  the  Darlington  coal  running  along  a few 
feet  above  the  bed  of  the  stream,  and  falling  about  as  fast 
as  the  latter. 

One  half  mile  above  Peffer’s  bridge  we  get  a section  of 
131  feet  descending  to  the  right  bank  of  the  stream : 


(Fig.  70.) 

].  Sandstone,  somewhat  massive, 10' 

2.  Dark  Sandy  Shales, 10' 

3.  Coal,  impure, 4" 

4.  Sandy  Shales  and  Sandstone, 35' 

, 1.  Coal, 1'  4"  ^ 

5.  Coal,  Lower  Freeport,  . ) 2.  Clay, 1'  8"  > 4'  9'' 

( 3.  Coal, 1'  9"  ) 


40' 


6.  F.  C., 

7.  Sandstone,  Freeport, 
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/ 1.  Coal, 1'  7"  ^ 

8.  Coal,  Darlington,.  . . • < Slate, 1''  > 3' 

( 3.  Coal, 1'  4"  J 

9.  Fire  clay, -3' 

10.  Sand.stone, 12' 

11.  Concealed  to  the  creek 10' 


The  Lower  Freeport  coal  is  here  double,  being-  separated 
into  two  benches  bj^  a parting  of  fire-clay,  both  of  which  are 
rather  slaty.  The  coal  has  been  stripped  out  of  a ravine  near 
the  saw-mill. 


The  Freeport  Sandstone  in  this  section  is  quite  shaly. 

The  Darlington  coal  is  exposed  along  the  creek  bluff,  and 
it  has  been  opened  in  several  jilaces.  It  is  mined  near  the 
saw-mill  by  Mr.  Sitler,  at  an  elevation  of  25  feet  above  the 
stream. 

A short  distance  below  Peffer’s  bridge,  the  Darlington 
coal  is  mined  by  Mr.  George  Beam,  of  Harmony,  where  it 
is  six  feet  above  the  creek,  and  shows  the  usual  section, 
with  the  jiarting  of  slate  near  the  middle. 

Just  below  the  mouth  of  Breakneck,  the  Darlington  coal 
takes  a curious  freak  and  shows  the  following  section  : 


(Fig.  71.) 

1.  Coal, 2'  9" 

2.  Sandy  Shales, 1' 

3.  Coal, 1'  5 " j 

4.  Parting, p'  V3'  2'' 

5.  Coal, V 8 " ) 

6.  Concealed  to  the  creek, 


6'  11'' 


Here  we  get  the  Darlington  duplicated^  but  it  is  quite- 
local ; for  one  half  a mile  above,  the  upper  bed  is  absent, 
and  10  rods  below  it  is  not  present.  This  ujiper  bed  is  seen 
not  to  be  formed  by  a thicking  of  the  slaty  jiarting  of  the 
main  bed,  but  is  an  cdtogetlier  new  deposit^  since  the  lower 
part  exhibits  the  structure  of  the  Darlington  complete,  as 
it  is  seen  a few  rods  below,  near  the  mill. 

Just  opposite  Ziegler's  mill,  we  see  this  section : (Fig.  72. ) 

1.  Coal,  Lower  Freeport,  reported, 2p 

2.  Concealed, 50  ' 

3.  Sandstone  and  Shales, 13  ' 

4.  Conglomerate  mass  of  Coal,  Iron  Ore,  Sandstone,  Plants,  &o.,  2 ' 

r 1.  Coal, 1'  6 " ^ 

5.  Coal,  Darlington,  . . . • s 2.  Slate, V i ® 

( 3.  Coal, 1'  5p'  J 

6.  Fire  clay  to  the  creek, 

8— Q. 


4i' 
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This  is  only  10  rods  below  where  the  double  coal  bed  oc- 
curs, and  tlie  u'p'per  'part  has  completely  vanished  here.  It 
probably  owes  its  origin  to  drifted  vegetation. 

No.  1 was  once  mined  and  used  at  the  mill,  but  the  open- 
ing is  fallen  in,  and  nothing  can  be  seen  of  it  now.  It  is 
reported  to  have  been  2^  feet  thick,  however,  and  an  ex- 
cellent coal.  The  same  coal  is  now  mined  just  opposite,  on 
the  other  side  of  a little  stream,  where  it  is  worked  by  Mr. 
Schantz,  and  is  generally  known  as  the  “Schantz”  coal. 
It  is  there  2^  feet  thick,  besides  a slaty  coal  roof,  which  is 
not  taken  down.  It  is  a very  clean,  bright,  hard  coal, 
having  its  laminae  separated  by  thin  layers  of  mineral 
charcoal.  It  contains  very  little  sulphur,  and  is  in  high 
repute  generally. 

Conglo')nerate  'mass  of  coal,  ore,  sandstone,  shale,  &c. — ■ 
No.  4 is  a conglomerate  mass  of  lumps  of  coal,  nodules  of 
iron  ore,  liroken  and  rounded  masses  of  sandstone,  and 
shale,  together  with  many  vegetable  fragments.  The  frag- 
ments of  rock  and  coal  are  as  large  as  one’s  fist,  and  it  was 
evidently  a strong  current  wdiich  caused  this  commingling. 

Ascending  Breakneck  creek  from  this  jioint,  we  find  the 
Lower  Freeport  coal  mined  one  half  mile  above  its  month. 


by  Mr.  Boyer,  and  at  this  drift  we  see  this  section : 
(Fig.  73.) 

1.  Sandy  Shales, ]0' 

r 1.  Cannel,  impure,  seen,  . . 1'  ^ 

2.  Coal,  Lower  Freeport,  ) 2.  Shale, l'  ( 4' 

( 3.  Coal, 2'  ) 

3.  Concealed  to  level  of  creek, 30' 


The  top  bench  is  a kind  of  semi-cannel  coal,  and  some- 
times, quite  slaty.  It  is  not  always  taken  out. 

The  lower  bench  is  an  excellent  coal,  is  very  free  from 
impurities  of  any  kind  so  far  as  the  eye  can  judge,  and  is 
in  high  repute,  both  as  a smithing  coal  and  for  domestic 
pniposes.  It  is  the  same  coal  that  is  worked  by  Schantz. 

The  coal  dips  very  rapidly  to  the  south,  since  at  Mr. 
Lnntz’s  bank,  60  rods  south  from  Boyer's,  the  coal  is  only 
8 feet  above  the  creek. 

Descending  the  hill  on  Mr.  Luntz’s  land,  we  get  the  fol- 
lowing.section  of  100  feet : tFig.  71.; 
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1.  Smut  of  Coal,  Brush  creek  (Gallitzin  coal). 

2.  Sandy  Shales, 40  ? ]\iahoniiig  Sandstone,  . 

3.  Mcissive  Sandstone, . . . 20'  J 

4.  Coal,  Upper  Freeport, 

5.  Fire  Clay, 

6.  Limestone,  Freeport, 

7.  Sandy  Shales  and  Sandstone, 

8.  Concealed, 

9.  Sandy  Shales, 


/ 1.  Cannel,  ....  1'  1" 

10.  Lower  Freeport  Coal,  . 5 2.  Shale, 11" 

( 3.  Coal, 2'  1" 

11.  Concealed  to  Breakneck, 


. 60' 

. 1'6" 
. 1'6" 
2' 

. 45' 

. 15' 

. 15' 


5' 


IS'o.  1 is  the  Brush  Creek  coal.  Its  blossom  only  is  seen 
here,  but  on  the  other  side  of  the  creek  it  has  been  opened 
by  Mr.  Burr,  and  is  there  16  inches  thick,  and  a tolerably 
fair-looking  coal.  The  Upper  Freeport  has  been  opened  at 
this  point  by  Mr.  Liintz,  but  it  was  only  18  inches  thick, 
and  was,  of  course,  too  thin  to  mine. 

Mr.  Lnntz  has  burned  the  Freeport  limestone,  and  says 
it  slacks  well,  and  is  very  good  for  agricultural  purposes. 

The  Lower  Freeport  coal  has  been  mined  at  this  point,  by 
Mr.  Lnntz  ; it  is  quite  as  good  as  at  Mr.  Boyer’s. 

One  mile  above  Mr.  Lnntz’ s,  the  Brush  Creek  coal  and  also 
the  Upper  Freeport,  have  been  opened  by  Mr.  Beam.  At 
the  month  of  the  drift  the  Brush  Creek  was  2|  feet  thick, 
but  on  following  it  into  the  hill,  it  ran  down  to  20  inches  el- 
even less. 

One  half  mile  below  Evansbnrg,  the  Upper  Freeport  Coal 
has  been  opened  by  Mr.  Likens  on  each  side  of  a run, 
where  it  is  18  inches  thick,  and  40  feet  above  the  bed  of 
Breakneck.  Just  below  Evansbnrg  it  has  also  been  mined, 
in  several  places,  on  the  land  of  Mr.  Stewart.  It  is  quite 
thin  and  impure. 

Returning  to  the  Connoquenessing,  at  Ziegler’s  mill,  and 
passing  down  the  stream,  we  find  the  Darlington  coal  still 
falling  to  the  west,  about  as  fast  as  the  stream,  and  just 
below  the  mouth  of  the  Little  Connoquenessing,  this  coal  is 
mined  extensively  by  Mr.  Fielder,  at  whose  drift  the  coal 
shows  the  following  section  : (Fig.  75. ) 
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1.  Coal ; 1'  4"  j 

2.  Slate, 1"  [ 2'  7" 

3.  Coal,  . . . 1'  2"  ) 

4.  Concealed  to  the  creek, 10' 


The  coal  is  not  quite  so  thick  as  it  has  been  above.  It  is 
a very  brilliant  coal,  but  contains  a considerable  amount  of 
pjnitons  slate  in  thin  lamime. 

These  are  the  most  extensive  mines  in  the  neighborhood, 
and  from  them  Harmony  and  Zelienople  are  largely  sup- 
plied. 

Passing  down  to  Harmony,  we  see  the  Freeport  Sand- 
stone thickening  up,  and  just  above  the  bridge  across  the 
Connoqnenessing,  it  is  seen  in  a massive  cliff  70  feet  high. 

Just  opposite  Harmony,  the  Darlington  coal  is  mined  by 
Mr.  Sample,  and  there  we  see  the  following:  (Fig.  76.) 

1.  Massive  Sandstone,  Freeport, 25' 

r 1.  Coal, 1'  9 " N 

2.  Coal,  Darlington  (U.  K-),  ) 2.  Slate, i"  > 2' 5" 

t 3.  Coal, 7") 

3.  Concealed  to  level  of  the  creek, 12' 

The  Freeport  Sandstone  is  very  massive,  and  is  seen  in  a 
vertical  cliff  along  the  stream.  It  rests  immediately  upon 
the  coal,  and  contains  many  fragments  of  wood,  principally 
broken  and  drifted  trunks  of  Sigillaria. 

At  Harmony,  a well  was  once  bored  for  salt  water,  and  a 
coal  four  feet  thick  was  passed  through  45  feet  below  the 
Darlington.  This  is  the  Kittanning. 

One  half  mile  south-east  from  Harmony,  we  get  390  feet 
of  rocks  descending  Ziegler's  Hill : (Fig.  77.) 


1.  Concealed,  with  occasional  exposures  of  Shales, 160' 

2.  Mahoning  Sandstone, 60' 

3.  Shales, 10' 

4.  Coal,  Upper  Freeport, 1'  8" 

5.  Fire  Clay, 1'  6" 

6.  Limestone,  (U.)  Freeport, 2' 

7.  Concealed  to  level  of  Connoquenessing  creek, 155' 


The  Upper  Freejiort  coal  has  been  opened  by  Mr.  Ziegler, 
and  the  limestone,  below  it,  taken  out  for  burning.  The 
coal,  though  so  thin,  is  quite  good,  and  was  used  in  burning 
the  lime.  The  limestone  is  very  ferruginous  and  brecciated, 
and  did  not  slack  well. 
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At  Zelienople,  the  Darlington  coal  is  mined  by  ISIr.  Passa- 
vant,  jnst  below  the  Lutheran  church,  five  feet  above  the 
level  of  the  creek,  and  fhe  bank  flooded  during  high  Avater. 
The  coal  is  mined  under  the  town. 

At  Seidel's  mill,  beloAv  Zelienople,  we  get  the  following 
91'  descending  the  steep  hill,  on  the  right  bank  of  the  Cou- 
noquenessing  ; — • (Fig.  78.) 

1.  Smut  of  Coal,  Lower  Freeport, ? 

2.  Concealed, 7 ' 

3.  Ala.s.sive  Sandstone,  (L.)  Freeport, 63  ' 

4.  Coal,  Darlington, 2 ' 4” 

5.  Fire  Clay  and  Sandy  Shales, 19  ' 

6.  Stratum  of  Calcareous  Iron  Ore, 6" 

7.  Dark  Shales,  containing  much  Iron  Ore  to  the  level  of 

the  Connoqueuessing, 12  ' 

IN'o.  1 represents  the  Lower  Freeport  coal,  and  a short 
distance  away,  in  a ravine,  the  Butler  limestone  is  seen 
under  it.  This  Avas  here  mistaken  for  the  Freeport  lime- 
stone, by  the  First  Geological  Survey. 

The  Freeport  Sandstone  is  quite  massive,  and  forms  a 
perpendicular  bluff  70  feet  high  along  the  stream. 

The  Darlington  coal  has  been  mined  in  several  drifts.  It 
contains  much  sul^ihur  and  its  exposed  surface  is  covered 
Avith  copperas. 

The  shales  below  Xo.  8 contain  large  quantities  of  iron 

ore  in  nodules  and  also  in  continuous  laAmrs  from  6 to  8 

«/ 

inches  thick.  The  Darlington  coal  Avas  here  mistaken  for 
the  LoAver  Freeport,  during  the  First  Survey. 

The  shales  at  the  bottom  of  the  section  are  getting  quite 
bituminous,  and  aau  should  find  the  Kittanning  coal  about 
15  feet  beloAv  the  creek. 

At  the  bridge,  beloAv  Zelienople,  the  Darlington  coal  is 
mined  by  Mr.  Allen,  at  an  eleAution  of  20  feet  above  the 
stream.  Where  the  Rochester  road  crosses  ShaAv's  run, 
beloAV  Zelienople,  the  Darlington  coal  is  seen  at  the  road- 
side ; and,  ascending  the  hill,  the  smut  of  the  Upper  Free- 
port coal  occurs  150  feet  aboA^e  it. 

Passing  up  the  Little  Connoquenessing,  the  Darlington 
coal  runs  under  that  stream  before  AA-e  come  to  the  bridge, 
on  the  Butler  and  Harmony  road,  but  comes  to  the  surface 
again  near  the  mouth  of  YelloAv  creek. 
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11.  Lancaster  Township^  Butler  County. 

This  lies  immediately  north  from  Jackson,  and  adjoins 
both  Beaver  and  Lawrence  comities. 

Scholars’  run  heads  np  near  its  northern  boixler,  and  flows 
south  through  it  to  the  Connoqnenessing  at  Zelienople. 

Yellow  creek  also  cuts  down  through  it  from  the  north, 
and  enters  the  Little  Connoqnenessing,  which  passes  through 
its  south-east  border,  entering  from  Connoqnenessing  town- 
ship. 

Along  Scholars’  ran  there  is  nothing  of  interest ; for  the 
Darlington  coal  goes  under  a short  distance  above  its  mouth, 
and  does  not  re-appear  again  to  the  north,  while  neither  the 
Upper  nor  Lower  Freeport  coal  becomes  of  workalfle  thick- 
ness along  this  stream. 

liellow  creek,  however,  cuts  down  to  the  Darlington  coal, 
which  is  exposed  thronghont  its  entire  length,  lying  only  a 
few  feet  above  the  creek,  and  rising  just  as  fast  as  it  does. 
Three  fourths  of  a mile  above  the  mouth  of  this  stream,  the 
coal  is  mined  by  Mr.  Measel,  and  there  we  see  the  following 
structure  of  the  bed  : (Fig.  79.) 


].  Coal, 1'  2"  N 

3.  Slate 1"  [ 2'  9" 

4.  Coal, 1'  6"  ) 


The  coal  is  tolerably  good,  though  there  is  rather  too 
much  sulphur  in  it  for  many  purposes. 

Half  a mile  above  the  mouth  of  Yellow  creek,  a well  was 
bored  for  salt  water  in  1824,  by  Mr.  Webster  Wilson,  of 
Yew  Brighton,  who  kept  a minute  record  of  the  ditferent 
strata  passed  through,  and  kindly  placed  it  at  my  disposal. 
The  Avell  commences  just  above  the  horizon  of  the  Darling- 
ton coal,  and  shows  the  following : (Fig.  80.) 


The  ^Yelst%r  Wilson  Salt  Well  Record;  182L 


1.  Conductor  hole,  . 

2.  Shales  and  Slates, 

3.  Black  Slate,  . . . 


4.  Slaty  Coal, 1'  4" 

5.  Coal,  good, 3'  5” 

C.  Fire  Clay, 


Kittenning,  . . 


5' 

42'  3" 
6'  6" 
4-  9// 

2'  4" 
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7.  Hard  Sandstone, 9'  6” 

8.  Black  Slate,  mixed  with  streaks  of  Coal, 8'  1" 

9.  Hard  Blueisli-white  Sandstone, 87'  7" 

10.  Coal  (at  150'  from  top), (Clarion) 3'  1" 

11.  Shales, 10'  3" 

12.  Hard  Sandstone,  Saltwater  at  bottom, (•  19'  7" 

13.  Black  Slate, | 2'  11" 

14.  White  Hard  Sandstone, . . (Piedmont  Sandstone)  <j  8' 11" 

15.  Coal  and  Slate  (at  192'), [ 2'  3" 

16.  Hard  White  Sandstone, ( 18'  11" 

17.  Dark  Slate  and  Coal, 3' 

18.  Very  Hard,  White  Flinty  Sandstone,  . . (XII.)  . . . .46'  6" 

19.  Coal, 2'  7" 

20.  Shales,  . . 15' 

21.  Coal  (at  255'), 5' 

22.  Fire  Clay, 3' 

23.  Shales,  hard  and  soft,  to  bottom  of  the  well  (at  328'), . . 40' 

Total  depth  of  well  record, 339' 


This  record  is  not  difficult  to  read.  No.  5 is  the  Kittan- 
ning coal.  No.  10  is  the  Clarion,  being  the  same  distance 
below  the  Darlington  coal  here,  which  we  find  it  at  New 
Brighton.  Nos.  12  to  16  represent  the  Piedmont  Sandstone. 
No.  18  represents  the  Upper  Connoqnenessing  Sandstone, 
while  19  to  21  represent  the  series  of  coals,  which  we  find 
under  that  rock,  along  the  Connoqnenessing,  between  its 
mouth  and  Slippery  Rock. 

The  Ferriferous  limestone  may  not  have  been  recognized 
as  limestone,  or  the  stratum  may  be  entirely  wanting  here, 
being  cut  out  by  the  Sandstone,  No.  9,  which  occupies  its 
proper  horizon. 

Salt  was  manufactured  here  for  a long  time.  The  water 
came  from  No.  18. 

The  well  was  drilled  by  water  power,  and  was  about  one 
year  in  going  down,  seldom  getting  more  than  one  or  two 
feet  per  day,  and  often  only  a few  inches.  The  difference 
between  the  assigned  depth  of  well  and  sum  of  the  thick- 
nesses, is  to  be  explained  as  usual,  by  expansion  and  con- 
traction of  rope,  &c.,  &c. 

The  record  was  kept  much  more  minutely  than  I have 
given  it.  There  is  every  reason  for  believing  it  perfectly 
correct,  for  it  agrees  admirably  with  the  conditions  exist- 
ing along  the  Connoqnenessing,  ten  miles  below  where  these 
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strata  are  exposed,  and  then  Mr.  Wilson  was  a close  and 
accurate  observer,  and  took  a pride  in  such  matters. 

The  Darlingtoii  coal  is  mined  by  Mr.  Bieber  at  the  road 
side,  one  and  a half  miles  above  the  month  of  Yellow  creek, 
and  there  we  see  the  following  section  : (Fig.  81.) 


1.  Massive  Sandstone,  Freeport,  seen, 10' 

2.  Dark  Sliales,  containing  Iron  Ore, 3' 

r 1.  Coal, 1'  1"  N 

3.  Coal,  Darlington,  . . . • < 2.  Slate, 1"  ( 3'  2" 

( 3.  Coal, 2'  0"  ) 

4.  Fire  Clay,  seen, 3' 

5.  Concealed  to  the  creek, 10' 


There  are  man  y “ sulphur  binders  ” in  the  upper  part  of 
the  bed,  but  the  lower  bench  is  quite  pure,  and  can  be  used 
for  smithing.  The  coal  is  shining  black,  and  comes  out 
in  nice  blocks,  being  very  rich  and  oiley.  The  streak  of 
sulphurous  slate  which  runs  through  the  coal,  separating 
it  into  two  benches,  is  quite  hard,  and  sometimes  gets  to  be 
two  inches  thick. 

A short  distance  below  the  mouth  of  Little  Yellow  creek, 
the  coal  was  once  mined  by  Mr.  Koch,  near  the  old  mill, 
but  the  mines  are  now  abandoned. 

On  Little  Yellow  creek,  the  coal  runs  under  the  stream, 
one  mile  above  its  mouth,  and  has  there  been  stripped  out 
of  the  bed  of  the  creek  by  Mr.  Kinker. 

From  the  mouth  of  Little  Yellow  creek,  up  the  main 
stream,  the  Darlington  coal  is  constantly  accessible,  keep- 
ing a few  feet  above  the  stream,  until  we  pass  out  of  this 
township  into  Muddy  Creek  township.  Every  farmer  could 
open  it,  but  not  a single  bank  is  in  operation  now  along  this 
line,  though  quite  a number  have  been  opened  at  some  time 
and  allowed  to  fall  in.  The  farmers  say  it  is  cheaper  to  buy 
their  coal  and  haul  it  four  or  live  miles  than  to  keep  a bank 
open  for  their  own  use,  and  I doubt  not  that  this  is  true, 
when,  as  is  the  case  with  most  of  them,  a new  bank  has  to 
be  opened  every  year  owing  to  the  want  of  a little  intelli- 
gent care  in  properly  making  and  fixing  up  the  entry. 

Just  north  from  this,  in  Muddy  Creek  township,  the  coal 
is  quite  extensively  mined  before  it  passes  under  Yellow 
creek. 


LANCASTER  TOTT^TSIIIP,  BUTLER  COUNTY.  Q.  121 


Ascending  tlie  Little  Connoqnenessing  creek,  its  Avater- 
bed  rising  rapidly  eastAvard,  the  Darlington  Coal,  AAdiicli  is 
at  Abater  leA^el  at  the  mouth  of  Yellow  creek,  goes  under 
and  is  seen  no  more. 

Eichenliaur’ s Local  Coal. — One  mile  east  from  Yellow 
creek  we  come  to  a singular  coal  on  the  land  of  Mr.  Eich- 
enhaur.  (Fig.  82.) 


1.  Massive  Sandstone, 

2.  Sandy  Shales 

' 1.  Cannel, impure,  1' 

I 2.  Coal, 3'  4" 

° ’ *3.  Sand5'  Shales,  . 1'  3" 

_ 4.  Coal, 2'  6"  ^ 

4.  Concealed  to  level  of  the  creek, 


10' 

8' 


8'  1" 


70' 


This  is  a Amry  strange  coal,  and  at  first  AA-as  thought  to  be 
the  Darlington,  which  had  been  thrown  up  by  some  un- 
knoAvn  anticlinal;  but  the  Darlington  is  8o  feet  loAA^er  one  mile 
west,  and  a most  Augorous  search  failed  to  shoAv  any  axis 
passing  across  the  measures  AAdiich  could  giA’e  such  a hoist 
as  this,  either  on  the  Little  creek  or  the  Big  one  just  south. 
It  is,  therefore,  an  entirely  neAV  feature  introduced  in  the 
series  between  the  Lower  Freeport  coal  and  the  Darlington, 
and  is  one  of  those  local  deposits  AAutli  AAdiich  aa’c  some- 
times meet.  It  Avas  discovered  here  only  a feAv  years  ago,  and 
has  never  been  found  on  any  of  the  farms  immediately  ad- 
joining this  beloAv,  though  much  labor  and  capital  has  been 
expended  in  prospecting  for  it.  In  fact,  only  200  yards  be- 
loAV,  it  has  turned  into  a bed  of  bituminous  siiale,  several 
feet  thick  Avith  thin  layers  of  coal  intervening. 

The  top  of  the  coal  is  a kind  of  slaty  cannel,  and  the  AAdiole 
upper  part  of  the  bed  has  a semi-cannel  structure.  It  at 
times  becomes  quite  slaty,  however,  and  is  inferior,  as  a 
fuel,  to  the  lower  bench. 

The  sandy  shale,  separating  the  tAim  benches,  thins  away 
to  only  3 or  4 inches,  on  going  back  into  the  hill,  as  I am 
told  by  Mr.  Eichenliaur,  and  then  there  is  about  7 feet  of 
workable  coal  in  a body.  Sometimes  this  sandy  shale  sup- 
ports a foot  or  so  of  fire  clay,  and  again  the  fire  clay  is 
absent  altogether. 

The  loAver  bench  of  the  coal  is  very  fair,  being  quite  free 
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from  impurities,  and  represented  by  Mr.  Eiclienliaur,  who 
uses  it  in  his  blacksmith  shop,  to  be  a superior  coal  for 
smithing  purposes. 

At  the  mouth  of  Crab  run,  three  fourths  of  a mile  above 
this,  we  get  the  following  section  in  descending  a steep  hill 
to  the  Little  Connoquenessing  (181^) : — (Pig-  83.) 


. (Gallitzin) 3'  to  4' 

4' 


1.  Coal,  “Brush  Creek,” 

2.  Fire  Clay, 

3.  Concealed, 

4.  Coal,  Upper  Freeport, 

5.  Concealed, 

( 1.  Coal,  Slaty,  . . 1' 

2.  Coal, 2'  8” 

6.  Coal,  (Eichenhaur’s)  . < 3.  Fire  Clay,  ...  1' 

I 4.  Sandy  Shale, . . 1' 

1 5.  Coal, 3' 

7.  Concealed  to  level  of  Little  Connoquenessing,  . . 


46' 

1'  6” 
115' 


8'  8" 


2' 


Here  No.  1 is  a coal  that  has  come  into  the  section,  50  feet 
above  the  Upper  Freeport.  It  was  once  opened  by  Mr. 
Kiefer,  and  is  said  to  run  from  3 to  4 feet  in  thickness,  and 
to  be  an  excellent  coal.  No.  4 is  the  Upper  Freeport,  and 
was  opened  by  Mr.  Kiefer.  It  is  rejiorted  to  have  been  1^ 
feet  thick,  with  the  Limestone  below  it. 

No.  6 is  the  same  coal  as  that  mined  below  at  Eichen- 
haur’s, and,  as  will  be  seen,  exhibits  much  the  same  struc- 
ture. The  lower  bench  of  the  coal  occurs  down  at  the  level 
of  Crab  run,  and  its  top  only  was  seen,  but  Mr.  Kiefer  told 
me  the  lower  bench  was  3 feet  thick.  The  coal  dips  down 
to  the  north-east,  and,  as  it  occurs  so  near  the  level  of  the 
creek,  it  cannot  be  drained,  and  is  now  abandoned.  The 
whole  bed  was  taken  out  as  far  in  as  the  drain  ivould  carry 
off  the  water,  and  then  the  lower  bed  was  left,  and  the  up- 
per one  was  carried  in  until  it,  too,  sank  below  drainage. 

The  upper  bench  is  somewhat  slaty  and  impure,  like  the 
same  coal  at  Eiclienliaur’ s,  and  is  inferior  to  the  lower  part. 

The  Lower  Freeport  Goal  about  60  feet  above  this  was 
seen  along  the  road  above. 

The  Brush  Greek  Goal  is  mined  a short  distance  above 
Mr.  Kiefer’s,  by  Mr.  Wnrster,  at  an  elevation  of  180  feet 
above  the  creek,  and  just  opposite  to  it,  the  Eiclienliaur 
coal  passes  under,  and  is  seen  no  more. 
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We  term  this  upper  coal  the  Brash  Creek,  though  there 
is  much  room  for  doubt  about  the  identihcation,  but  the  one 
50  feet  below  it  is  certainly  the  Upper  Freeport,  as  it  is  un- 
derlaid by  the  Freeport  Limestone. 

12.  Connoquenessing  Township.,  Butler  County. 

This  lies  immediately  east  from  Lancaster,  and  north 
from  Forward  ; and,  as  in  the  latter  township,  we  found  the 
Connoquenessing  pursuing  a very  tortuous  and  winding 
course,  hemmed  in  between  two  walls  of  massive  sandstone, 
so  here  we  find  the  Little  Connoquenessing  winding  about 
in  much  the  same  way,  with  the  immense  Buffalo  Sandstone 
capping  the  steep  bluffs. 

Just  across  the  Connoquenessing  township  line  from  Lan- 
caster we  come  to  the  coal-works  of  Mr.  Daniel  Cable,  and 
get  the  follomng  section  of  285  feet ; (Fig.  84.) 


1.  Massive  Sandstone,  Buffalo, 40  ' 

2.  Concealed 70  ' 

3.  Coal,  Brush  Creek  (Gallitzin), 3'  to  4 ' 

4.  Eire  Clay, 3U 

5.  Sandy  Shales  and  Sandstone, 13  ' 

6.  Concealed, 115  ' 

7.  Coal,  Lower  Freeport,  Blossom. 

8.  Fire  Clay,  and  Shales, 5 ' 

9.  Limestone,  Butler, ? 


10.  Concealed  to  level  of  the  Little  Connoquenessing,  . . 35  ' 

Mr.  Cable  mines  the  coal,  No.  3,  quite  extensively,  and 
it  is  the  source  of  supply  for  a wide  extent  of  territory, 
much  of  it  being  hauled  to  Harmony  and  Zelienople,  as  it 
is  preferred  to  the  Darlington  of  that  locality.  It  is  the 
same  bed  as  that  worked  below  by  Wursted  & Kiefer  at  this 
horizon  in  Lancaster  township.  At  Mr.  Cable’s  it  is  a very 
fair  coal,  being  brilliant,  rich,  and  oily,  and  containing  only 
a small  quantity  of  pyrites.  It  has  a good  reputation  as  a 
smithing  coal,  and  for  domestic  purposes. 

No.  1 is  not  fully  exposed,  being  partly  concealed  in  a 
steep  bench  at  that  horizon,  but  huge  blocks  of  it  cover  the 
hill-slopes. 

No.  7 is  the  Lower  Freeport.  An  opening  was  once 
made  in  it  at  this  locality,  and  the  coal  is  reported  to  be  2 
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feet  thick.  The  Butler  Limestone  is  seen  below  it  in  ferru- 
ginous nodules^  which  have  rolled  out  of  their  beds. 

The  blossom  of  the  Lower  Freeport  coal  is  seen  along  the 
road  from  here  np  to  the  little  run  which  comes  into  the 
creek  at  the  school-house,  and  there  an  attempt  was  made 
to  open  it,  but  the  coal,  while  apjiarently  making  a large 
blossom,  was  found  to  be  rotten,  and  a kind  of  carbona- 
ceous muck.  No  doubt,  however,  if  the  drift  had  been  but 
carried  in  far  enough,  the  coal  would  have  become  solid,  as 
there  is  very  little  earth  over  it  here,  and  the  coal  was  de- 
composed where  the  drift  was  made. 

At  the  roadside,  on  the  little  run  coming  in  at  the  school- 
house,  the  Brush  Greek  coal  has  been  mined  by  Mr.  Mc- 
Candless,  and  descending  from  the  hill  above  we  see  the 
following  section  of  235  feet : (Fig.  85.) 


1.  Massive  Sandstone,  seen,  Buffalo, 30  ' 

2.  Concealed, 65  ' 

3.  Coal,  Brush  Creek  (Gallitzin), O'to  3|' 

4.  Concealed, 65  ' 

5.  Coal,  Upper  Freeport, 2 ' 4" 

6.  Shales, 10  ' 

7.  Idinestone,  Freeport, 4 ' 


8.  Concealed  to  Lower  Freeport  Coal  at  the  school-house,  65  ' 

Here  the  Buffalo  Sandstone,  No.  1,  is  seen  in  a huge  cliff 
running  around  the  hill.  It  is  not  so  conglomeratic  as  usual, 
and  on  the  opposite  side  of  the  Little  Connoquenessing  is 
extensively  quarried  by  Mr.  Moder,  where  it  is  a splendid 
building  stone. 

Tlie  Brush  creek  coal  has  been  mined  by  Mr.  McCandless, 
who  finds  it  very  irregular  in  its  deposition.  Where  the 
drift  was  opened  it  was  3^  feet  thick,  and  continued  that 
for  some  distance  back  in  the  hill,  but  it  suddenly  fell  off 
to  almost  nothing,  and  the  mine  was  abandoned. 

No.  5 is  the  Uiiper  Freeport,  it  is  mined  in  the  hollow  be- 
low by  Mr.  McCandless,  and  shows  the  following  section  : 
(Fig.  86.) 

1.  Shales, 10' 


2.  Coal,  . 

. j 

r . . 1'  8"  ) 

3.  Slate,  . 

• [ Upper  Freeport,  . . . 

) . . l"to2''  V 

4.  Coal,  . 

. ; 

i . . 10"  } 

The  Upper  Freeport  Limestone  is  not  seen  here,  as  the 
interval  is  concealed  ; ascending  the  little  run,  we  come  to 
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it,  a short  distance  above.  The  coal  is  quite  dirty  and  im- 
pure, containing  much  sulphur  and  slate. 

The  Upper  Freeport  Limestone  is  quarried  and  burned 
on  the  land  of  Mr.  McCandless,  it  is  very  compact,  of  a light 
dove  color  on  fresh  fracture,  but  contains  much  iron  in  the 
shape  of  nodules  imbedded  in  it,  Avhich,  not  weathering 
away  so  rapidly  as  the  limestone,  give  it  a very  rough  ap- 
pearance. The  lime  from  it  is  of  a reddish  white  cast,  and 
requires  careful  burning  to  get  it  to  slack  well. 

The  dip  to  the  south  is  very  rapid  at  this  locality.  Just 
above  this  the  course  of  the  Little  Connoquenessing  makes 
a big  sweep  to  the  north,  as  we  ascend,  and  the  Brush  Creek 
coal  is  mined  no  more  until  we  come  to  near  the  mouth  of 
Semiconon,  3 to  4 miles  above.  There  it  is  mined  on  the 
land  of  Mr.  Graham,  125  feet  above  the  stream.  The  coal 
is  very  good,  and  varies  in  thickness  from  3 to  4 feet. 

A short  distance  above  the  mouth  of  Semiconon,  we  find 
the  Brush  Creek  coal  mined  by  Mr.  Wilson,  and  there  we 
see  the  following  : (Fig.  87. ) 


1.  Sandy  Shales, 

2.  Coal,  Brush  Creek,  . . . . ^ 

i 2.  Coal, 3'  8"  i 

3.  Concealed  to  level  of  Semiconon  creek, 


6' 

4'  4" 
100' 


The  coal  is  not  as  good  here  as  at  Mr.  Cables,  since  it  con- 
tains so  much  pyrites  that  it  cannot  be  used  for  smithing. 

This  coal  is  mined  just  above  Mr.  Wilson’s  by  Mr.  Ed- 
monson. One  and  a half  miles  above  the  mouth  of  the  Semi- 
conon this  coal  has  been  extensively  mined  in  the  vicinity 
of  Allen’s  mill.  A short  distance  below  it  we  get  the  fol- 
lowing 157  feet : (Fig.  88. ) 


1.  Massive  Sandstone,  Buffalo,  seen, 20' 

2.  Black,  Coaly,  Bituminous  Shales, 10' 

3.  Concealed, 40' 

4.  Drab,  Sandy  Shales, 15' 

5.  Dark  Shales, 15' 

6.  Coal,  Brush  Creek  (Gallitzin), 2' 

7.  Eire  Clay, 2' 

8.  Concealed, 45' 

9.  Fire  Clay,  with  streaks  of  Coal  (Upper  Freeport)  at  top,  . . 5' 

10.  Limestone,  (U.)  Freeport,  in  bed  of  creek  at  the  mill,  ...  3' 


No.  1 is  seen  in  a bold  cliff,  extending  around  the  hill, 
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and  its  linge  fragments,  as  large  as  a house,  are  scattered 
over  the  hill  side. 

No.  2 was  once  drifted  upon,  as  it  resembles  a cannel 
coal,  but  it  is  too  dirty  and  impure  to  burn. 

Tlie  Brush  Creek  coal  is  here  mined  by  Mr.  Martin,  and 
is  quite  thin,  but  just  a few  rods  below  Mr.  Allen  finds  the 
same  coal  3^  to  4 feet  thick,  and  on  the  opposite  side  of  the 
creek  it  attains  5 feet  in  some  places. 

The  Upper  Freeport  coal  is  rejiresented  by  a mere  streak 
at  the  top  of  No.  9. 

Mr.  Allen,  taking  the  advice  of  Prof.  Rogers  to  look  for 
the  Upper  Freeport  coal  a few  feet  above  the  limestone, 
drove  an  entry  on  No.  9 for  several  rods,  expecting  to  find 
the  few  inches  of  coal  thicken  up  into  a valuable  bed,  but 
was  disappointed. 

The  (U. ) Freeport  Limestone  is  seen  just  below  the  dam,  or 
mill  race,  in  the  water-way.  It  is  much  brecciated,  and 
contains  considerable  iron  ; it  is  quite  hard  and  compact, 
however,  and  has  been  burned  into  lime.  Mr.  Allen  has 
an  opening  in  the  Brush  Oreeh  coal  a short  distance  above 
the  mill,  and  on  the  opposite  side  of  the  creek  this  coal  has 
been  extensively  mined  on  the  land  of  Mr.  Galloway.  Here 
the  coal  varies  much  in  thickness  ; at  some  points  being  4 
feet  10  inches,  and  again  running  out  entirely. 

A short  distance  east  of  Whitestown,  the  blossom  of  a 
coal  is  seen  110  feet  above  the  Brush  Creek  Coal ; iirobably 
the  bed  which  occurs  over  the  Buffalo  Sandstone  at  some 
localities. 

On  a small  branch  of  Crab  run  the  Brush  Creek  coal  is 
mined  for  local  use  by  Mr.  Millison.  It  is  there  only  2^  to 
3 feet  thick,  however,  and  is  not  very  valuable. 

On  the  high  ground  in  the  vicinity  of  Whitestown  there 
are  broad  level  tracts  of  land,  where  the  underlying  rock 
is  the  massive  Buffalo  Sandstone,  which  has  resisted  the 
cutting  action  of  the  streams,  and  the  softer  shales  above 
have  yielded  readily  to  tlie  leveling  action  of  the  elements. 

Near  the  southern  margin  of  this  township  Little  Conno- 
quennessing  and  Big  Connoquenessing  are  separated  from 
each  other  by  only  f mile.  Between  them  a very  high 
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ridge  rises  to  450  feet  above  the  Darlington  coal,  and  ought 
to  take  in  the  Crinoidal  Limestone  on  some  of  the  higher 
knobs. 


13.  Butler  Township.,  Butler  County. 

This  lies  directly  east  from  Connoqnenessing,  and  north 
from  Penn.  It  is  drained  by  the  Conoqnenessing  and  its 
tributaries.  Nevmian’s  branch  and  Karns  branch  unite  at 
the  eastern  border  of  the  township  to  form  the  main  stream, 
which  flows  through  it  from  north-east  to  south-west. 

Commencing  on  the  Connoqnenessing.  where  we  left  it  in 
Penn  township,  near  the  month  of  Thorn  creek,  and  passing 
up  the  same  into  Butler,  we  And  the  country  along  its  banks 
a perfect  wilderness  for  several  miles.  The  stream  flows  be- 
tween two  hill  sides,  with  steep  bluffs,  cajiped  at  the  top  by 
immense  cliffs  of  the  Buffalo  Sandstone,  whose  huge  frag- 
ments cover  their  slopes,  and  block  the  stream  belotv. 

Opposite  the  bridge,  which  spans  the  Connoqnenessing, 
one  and  a half  miles  above  Renf re w’ s mills,  the  Buffalo  Sand- 
stone is  seen  in  a massive  cliff,  extending  around  the  hill,  175 
feet  above  the  stream.  It  is  a regular  conglomerate,  many 
of  its  layers  being  a mere  mass  of  quartz  pebbles.  Every- 
thing is  covered  up  along  the  slopes  by  the  rocky  debris, 
and  no  section  can  be  obtained.  The  massive  Buffalo  Sand- 
stone continues  in  sight  for  a long  distance  up  the  streams, 
capping  the  hills,  and  two  miles  above  tlie  bridge  last  men- 
tioned, we  get  the  following  section  in  descending  a steep 
hill  for  170  feet : (Fig.  89.) 

1.  Concealed,  but  covered  at  top  with  massive  blocks  of 


the  Butt'alo  Sandstone, 100' 

2.  Coal,  Upper  Freeport, ? 

3.  Concealed, 45' 

4.  Coal, Blossom. 

5.  Concealed  to  level  of  the  stream, 25' 


No.  2 has  here  been  mined  at  one  time,  but  the  openings 
have  now  all  fallen  in  and  been  abandoned,  so  that  nothing 
could  be  learned  of  its  quality  or  thickness. 

About  one  and  a half  miles  below  Butler,  Butcher’s  run 
puts  in  from  the  south-east,  and  on  this  stream  and  its  trib- 
utaries, the  Upper  Freeport  coal  is  very  well  developed,  and 
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mined  extensively  to  sui)ply  tlie  town  of  Butler,  one  mile 
distant  to  tlie  north. 

Ascending  this  run,  the  first  coal- works  we  come  to  are 
those  of  Mr.  Joseijh  Bredin,  at  whose  bank  we  get  the  fol- 
lowing 195  feet  of  section ; (Fig.  90.) 


1.  Massive  Sandstone,  Buffalo,  seen, 

2.  Concealed, 


3.  Coal,  Ui^per  Freeport, 


( 1.  Slaty  Coal,  . . 
f 2.  Coal,  good,  . . 


4.  Concealed,  -with  a Coal  Blossom  at  40', 

5.  Coal,  Lower  Freeport, 


. 6" 
. 2'  G" 


I 


30' 

100' 

4' 

60' 

1' 


Here  the  Buffalo  Sandstone  is  marked  by  a massive  cliff, 
around  the  hills,  above  the  Upper  Freeport  coal.  This  is 
the  same  rock  which  occurs  all  along  the  Connoquenessing, 
from  the  mouth  of  Breakneck  to  Butler. 

The  coal  at  this  bank  is  quite  good,  being  brilliant,  and 
rich  in  bituminous  matter.  It  seems  to  contain  very  little 
pyritous  slate,  and  has  been  used  for  smithing.  In  inter- 
val, No.  4,  a small  coal  blossom  is  seen  40  feet  below  the 
Upper  Freeport.  It  is  merely  local,  however,  as  No.  5,  the 
Lower  Freeport,  has  been  opened  up,  but  was  found  to  be 
only  one  foot  thick. 

Just  above  where  the  Butler  and  Pittsburg  turnpike 
crosses  Butcher’s  run,  the  Upper  Freeport  coal  is  mined  by 
Mr.  Hoffner.  Along  the  plank  road  toward  Butler  it  is 
extensively  mined  at  the  shafts  of  Mr.  Shaffner,  and  de- 
scending the  plank  road  from  the  top  of  the  hill  there,  we 
see  the  following  295  feet  of  section  : (Fig.  91.) 


1.  Sandy  Shales, 60' 

2.  Coal, 1' 

3.  Sandy  Shales, 20' 

4.  Massive  Sandstone,  Buffalo,  jjartly  seen, 40' 

5.  Concealed, 90' 

6.  Coal,  Upper  Freeport, 3'  to  4' 

7.  Concealed  to  level  of  Butcher’s  run, 80' 


Here  No.  3 is  seen  along  the  plank  road,  just  south  from 
the  top  of  the  hill.  This  is  the  same  coal  which  we  saw 
near  Mr.  Renfrew’ s,  in  Penn  township,  at  this  horizon.  The 
Ujjper  Freeport  coal  is  mined  by  Mr.  Shaffner  quite  exten- 
sively to  supply  the  town  of  Butler.  The  coal  varies  much 
in  thickness,  being  in  some  places  4J  feet  thick,  and  again 
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running  down  to  almost  nothing.  It  is  very  sulphnrons  at 
times,  and  cannot  be  used  for  smithing,  though  it  is  a tol- 
lerably  good  coal  for  domestic  purposes,  making  a strong, 
hot  fire,  and  lasts  well  in  the  grate. 

Passing  north  along  the  Butler  road  to  Butler,  we  find 
the  coal  mined  above  the  road  at  the  works  of  Mr.  Muntz, 
where  by  descending  the  hill  past  the  cemetery,  we  get  a 
more  complete  section  of  288  feet : (Fig.  92.) 


1.  Massive  Sandstone,  Buffalo, 

2.  Concealed, 

3.  Fire  Clay,  with  streak  of  Coal  at  top  (Brush  Creek), 

4.  Concealed, 

5.  Sandstone,  somewhat  massive,  . . 15'  ) Mahoninsr 

6.  Sandy  Shales, 50'  ) ’ ' 

7.  Coal,  Upper  Freeport, 

8.  Concealed, 

9.  Massive  Sandstone,  Butler, 

Continued  from  here  by  boring. 

10.  Surface  debris, 

11.  Sandstone, 

12.  Shaly  Sandstone, 

13.  Shales,  with  Black  Slate, 

14.  Sandy  and  Argillaceous  Shales, 

15.  Black  Slate, 

16.  Coal, 

17.  Sandy  Shales, 

18.  Sandstone, 

19.  Black  Slate, 

20.  Sandy  Shales, 

21.  Black  Slate, 

22.  Blueish  Shales, 

23.  Black  Slate, 

24.  Coal, 

25.  Fire  Clay  to  bottom  of  hole,  . . (Total,  95'  10")  . . . 


30' 

10' 

5' 

5' 

65' 

3'  to  4' 

35' 

33' 

8'  4" 
2'  6'’ 
14' 

5' 

10'  6" 
2'  4" 
1'  2" 
7' 

2' 

2'- 

11' 

2' 

IS' 

2' 

6' 

8' 


There  is  a streak  of  coal  and  bituminous  slate  at  the  top> 
of  ISTo.  5,  and  it  probably  represents  the  Brush  Creek  coal. 

Nos.  5 and  6 represent  the  Mahoning  Sandstone,  which  is 
here  not  at  all  massive,  and  shows  only  a few  feet  of  solid 
sandstone  at  top.  In  a shaft  near  here,  on  the  land  of  Mr. 
McQuiston,  there  was  about  40  feet  of  massive  Sandstone 
at  this  horizon. 


The  Upper  Freeport  coal  is  mined  extensively  by  Mr. 
Muntz,  and  is  a very  fair  coal  for  grate  and  steam  pur- 
poses, but  contains  too  much  sulphur  for  smithing.  This 
coal  occurs  in  the  town  of  Butler,  just  opposite  Mr.  Muntz’s 
9— Q. 
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and  was  found  in  excavating  for  the  foundation  of  the 
Court-House. 

The  (U.)  Freeport  Limestone  is  there  seen  below  it,  and 
has  frequently  been  dug  from  cellars  of  the  houses. 

Type  locality  of  the  Butler  Sandstone  : — 

Below  the  Upper  Freeport  coal  we  get  a very  massive 
sandstone,  which,  from  this  locality,  I have  termed  the  But- 
ler Sandstone.  It  is  seen  in  immense  masses  just  below 
Mr.  Muntz’s,  opposite  the  mills  of  Woldo  & Bros.,  and  has 
been  extensively  quarried  at  that  locality. 

A short  distance  north  from  here  it  attains  an  immense 
development,  extending  up  to  within  10  feet  of  the  Upper 
Freeport  coal.  This  is  the  rock  which  has  been  quarried  so 
extensively  near  the  cemetery.  It  is  a coarse,  hard  mica- 
ceous rock,  of  a yellowish-white  color,  and  often  tinged 
with  red.  It  is  there  50  feet  thick.  The  Lower  Freeport 
coal  is  seen  below  it  2^  feet  thick,  but  too  slaty  to  be  of 
any  economical  importance.  Several  drifts  have  been  driven 
upon  it,  a short  distance  east  from  the  railroad  station,  but, 
in  all,  it  was  worthless. 

The  Butler  Limestone  is  seen  5 feet  below  the  coal  in  a 
cutting  along  the  railroad  near  the  bridge,  where  it  is  3 feet 
thick  and  quite  compact,  though  somewhat  brecciated. 

From  No.  10  doAvn  the  section  is  continued  by  a boring 
made  for  water  by  Mr.  Jolin  N.  Muntz.  The  conductor 
hole  passes  below  the  horizon  of  the  base  of  the  Butler 
Sandstone.  The  top  of  the  hole  is  thirty  feet  above  the 
creek. 

The  Lower  Freeport  coal  seems  to  have  been  passed 
through  unobserved. 

The  Goal  bed  marked  No.  15  is  probably  a local  coal,  or 
it  may  be  the  Darlington,  but  the  jirobabilities  are  that  the 
Darlington  is  No.  23,  as  that  comes  at  an  interval  of  156  feet 
below  the  Upper  Freeport,  which  is  a much  smaller  interval 
than  we  ever  find  in  this  region  between  that  coal  and  the 
Kittanning.  The  thickness  has  probably  been  made  two  or 
three  feet  too  large  ; it  is  always  very  difficult  to  tell  ex- 
actly the  thickness  of  a coal  passed  through  in  boring.  It 
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is  reported  by  Mr.  Muntz  to  liave  been  a very  fair  looldng 
coal,  as  brought  up  by  the  sand  pump. 

The  Upper  Freeport  coal  is  mined  by  Dr.  Bredin,  one 
half  mile  south  from  Butler,  and  there  we  see  the  following 


section  of  116  feet : (Fig.  93.) 

1.  Coal,  Upper  Freeport 3'  to  4' 

2.  Fire  Clay  and  Shales, 5' 

3.  Limestone,  Upper  Freeport, 3'to  12' 

4.  Concealed  to  Connoquenessing  creek, 95' 


The  Freeport  Limestone  occurs  in  a tunnel  ivliich  com- 
menced 25  feet  below  the  coal,  and  was  driven  np  to  drain 
the  bank.  The  miner  who  dug  the  tunnel  told  me  that  the 
limestone  varied  much  in  thickness,  sometimes  being  very 
comjiact,  and  not  more  than-3  feet  thick,  in  a single  layer, 
while  again  it  would  be  scattered  in  huge  nuggets  through 
10  to  12  feet  of  shales  and  fire  clay. 

The  coal  at  Dr.  Bredin’ s is  quite  variable  in  thickness, 
and  runs  out  altogether  in  drifting  to  the  west. 

On  the  north  side  of  the  Connoquenessing,  back  from 
Butler,  the  Upper  Freeport  coal  thins  away  to  only  a few 
inches,  and  there  is  only  one  mine  in  operation  north  from 
the  Connoquenessing  in  Butler  township. 

Along  the  Kearns  City  road,  which  passes  out  of  Butler 
to  the  north-east,  the  smut  of  the  Upper  Freeport  coal  is 
seen  at  the  roadside,  and  crossing  over  the  hill,  and  de- 
scending this  road  to  the  junction  of  Newman’s  and  Kearns’ 


branches  of  the  Connoquenessing,  we  get  the  following 
section  of  157  feet ; (Fig.  94.) 

1.  Coal,  Upper  Freeport, Blossom. 

2.  Fire  Clay, 5' 

3.  Limestone,  U.  Freeport, 3' 

4.  Sandy  Shales, 20' 

6.  Massive  Sandstone  (Butler) 25' 

6.  Smut  of  Coal,  or  Black  Shale, — 

7.  Fire  Clay, 5' 

8.  Sandy  Shales, 20' 

9.  Coaly  Shales,  Lower  Freeport,  makes  a big  Smut  in 

the  road, 6' 

10.  Limestone,  Butler  (L.  Freeport), 4' 

11.  Concealed  to  the  level  of  the  Connoquenessing,  ...  60' 


At  this  locality  the  Upper  Freeport  coal  was  once  opened, 
but  found  to  be  only  1 to  1^  feet  thick.  The  U.  Freeport 
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Limestone  is  seen  in  the  road  below  it,  and  is  here  a mass 
of  blnish-white,  rather  compact  nodules. 

No.  6 makes  a slight  smut  in  the  road,  and  may  be  either 
a small  coal  or  bituminous  shale. 

The  Lower  Freeport  coal  makes  a broad,  black  band 
across  the  road,  and  is  seen  to  be  quite  slaty. 

At  the  roadside  below  we  see  the  Butler  Limestone^  which 
is  very  compact,  and  breaks  with  a sharp,  clean  fracture. 
It  contains  much  non,  as  usual. 

An  oil  well  was  once  sunk  at  Butler,  down  near  the  mill 
of  Woldo  & Bros.,  to  the  depth  of  1,750.  No  oil  was  ob- 
tained, and  no  record  could  be  procured,  but  Mr.  Charles 
E.  Hart  informs  me  that  after  passing  through  all  the  oil 
sands,  the  last  200  feet  was  drilled  through  a “blood  red 
slate.  ’ ’ The  well  commenced  about  100  feet  below  the  Upper 
Freeport  coal. 

Ilf..  Summit  Township^  Butler  County. 

This  lies  directly  east  from  Butler  and  north  from  Jeffer- 
son. Its  eastern  part  constitutes  the  water-shed  between 
the  two  Buffaloes  and  the  Connoquenessing.  Newman’s 
branch  of  the  Connoquenessing  enters  it  from  the  north, 
near  its  north-east  corner,  and  flows  south  and  west  across 
it  to  its  western  border,  where  it  unites  with  the  Ream’s 
branch  to  form  the  main  stream.  Coal  run  flows  across  its 
south  west  border  into  the  Connoquenessing  at  Butler,  and 
Little  Buffalo  takes  its  rise  in  its  south-west  corner. 

A subordinate  anticlinal  axis  crosses  this  township  near 
the  middle  of  its  eastern  line,  though  the  precise  point 
could  not  be  made  out  owing  to  paucity  of  exposures.  The 
strata  rise  quite  rapidly  east  and  south  from  Butler  for 
some  distance,  as  the  Upper  Freeport  coal  does  not  pass  un- 
der Coal  run  until  near  its  head. 

Two  miles  above  Butler,  on  the  Kearns’  branch  of  the 
Connoquenessing,  a coal  comes  to  the  surface,  and  where 
mined  by  Mr.  Ream,  shows  the  following : (Fig.  95.) 


( 1.  Coal, 8 " j 

1.  . . ( ?)...)  2.  Slate, I"  [ 2'  8|" 

( 3.  Coal, 2'  ) 

2.  Concealed  to  the  creek, 7' 
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There  is  much  doubt  as  to  whether  this  represents  the 
Darlington  or  Kittanning,  since  there  are  no  exposures  for 
one  mile  on  either  side,  and  the  last  stratum  seen  is  the 
Butler  Limestone,  60  feet  above  the  creek,  | miles  below  ; 
so  that  it  is  certain  it  is  either  the  Darlington  or  Kittanning, 
with  the  probabilities  in  favor  of  the  former.  The  coal  is 
quite  pure,  being  very  rich  in  bituminous  matter,  contain- 
ing alternate  lamime  of  pitchy  bitumen  and  mineral  char- 
coal. It  contains  very  little  sulphur,  visible  to  the  eye  at 
least,  and  is  an  excellent  coal  for  smiths’  use.  It  is  much 
preferred  for  every  purpose  to  the  Upper  Freeport  at  Butler, 
and  it  is  unfortunate  that  it  is  exj)osed  at  only  this  locality  ; 
for  above,  it  dijjs  to  the  north-Avest  and  passes  below  the 
stream,  and  below  it  goes  under,  in  following  it  down  the 
same.  This  is  very  probably  the  coal  struck  in  the  boring 
of  Mr.  Muntz,  at  Butler,  60  feet  below  the  surface  of  the 
water,  and  reported  from  the  boring  as  six  feet  thick. 

Passing  up  Newman’s  branch  of  Connoquenessing  we 
find  not  a single  exposure  until  we  go  miles  above  its 
mouth,  where  the  little  run  puts  into  its  right  bank  on  the 
land  of  Mr.  Stevenson.  Here  the  smut  of  the  Lower  Free- 
port coal,  with  its  limestone  below,  is  seen  in  the  road  about 
30  feet  above  the  creek,  and  f miles  above  it  was  once  mined 
down  near  creek  level  by  Mr.  Robert  Stevenson.  It  is  re- 
ported to  have  been  3 feet  thick,  but  quite  slaty  and  almost 
worthless. 

Above  this,  a short  distance,  at  Blinker’ s mill,  we  see  the 
following  section  of  75  feet : (Fig.  96.) 


1.  Coal,  Upper  Freeport, 3' 

2.  Concealed, 40' 

3.  Massive  Sandstone,  Butler, 20' 

4.  Sandy  Shales,  seen, 5' 

5.  Concealed  to  level  of  the  creek  below  the  dam, 7' 


Here  the  Upper  Freeport  coal  was  once  mined  on  the  land 
of  Mr.  Bartley,  but  has  long  since  been  abandoned,  and 
nothing  but  the  old  drift  can  now  be  seen.  It  is  reported  to 
have  been  3 feet  thick,  however,  though  quite  sulphurous 
and  slaty. 

Three  fourths  of  a mile  above  the  mill  the  Upper  Freeport 
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coal  is  mined  on  the  land  of  Mr.  Keeling,  and  here  we  get 
the  following  section  : (Fig.  97.) 


(L  Coal,  . 
I 2.  Slate, 

1.  Coal,  Upper  Freeport,  . ■>  3.  Coal,  . 

4.  Slate, 

5.  Coal,  . 

2.  Fire  Clay,  seen, 

3.  Concealed  to  level  of  the  creek,  . . . 


Ill 

4 

5 " 

1 // 
4 

l.w/ 


2'  4" 


2' 

100' 


This  coal  is  quite  bad,  being  slaty  and  snlxihurous,  and 
hardly  worth  taking  out.  On  the  opposite  side  of  the  creek 
this  coal  is  mined  by  Mr.  George  Fisher,  and  there  the  ccjal 
is  much  better  than  at  Keeling’ s,  showing  a section  like  the 
following:  (Fig.  98.) 


1.  Coal,  . . . . j ^ 2'  8"  j 

2.  Slate,  . . . . > Upper  Freeport,  ) 1"  > 3'  2" 

3.  Coal,  . . . . ) ( 5"  ) 


Though  here  it  has  much  less  slate  and  sulxihur  than  at 
Keeling’s,  yet  it  still  contains  enough  sulphur  to  burn  out 
a grate  in  a short  time. 

Mr.  McMullen  also  mines  the  coal  near  Mr.  Fisher’s, 
where  the  limestone  is  seen  below  it  in  the  drain,  according 
to  the  statement  of  a miner. 

Oil  Field  of  Carbon  Centre. — Three  fourths  of  a mile 
above  where  the  Kittanning  x>ike  re-crosses  Kewman’s 
branch,  we  come  to  the  newly  discovered  oil  territory 
around  Carbon  Centre.  The  hills  are  aKeady  dotted  with 
derricks.  The  Upper  Freeport  coal  is  mined  there  to  some 
extent.  The  Third  Sand  horizon  of  the  oil  lies  from  1,650  to 
1,675  feet  below  the  Ujiper  Freeport  coal. 

The  best  well  is  “Ford,  No.  1,”  which  is  now  yielding* 
twenty-five  barrels  per  day.  When  first  struck  it  pumped 
one  hundred.  The  derrick  stands  75  feet  below  the  UpjDer 
Freex>ort  coal,  and  it  gets  the  oil  at  1,600  feet.  No  jiaying 
wells  have  been  struck  south  from  “Ford,  No.  1,”  although 
a number  have  been  drilled,  as  the  sand  seems  to  thin  away 
entirely  at  this  point. 

Returning  to  Butler,  and  passing  u]i  Coal  run,  along  the 
Butler  Branch  railroad,  we  see  no  coal  mined  or  any  ex- 


* This  was  written  in  1876. 
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posures,  until  we  come  near  Sunset  station,  wliere  we  get  the 


following  section  of  102  feet ; (Fig.  99.) 

1.  Coal,  Upper  Freeport, 2|'  to  4' 

2.  Concealed, 30' 

3.  Massive  Sandstone,  Butler,  . . (Upper  Freeport)  ...  25' 

4.  Shales, 2' 

5.  Coal,  Lower  Freeport, 1' 

6.  Fire  Clay, 2' 

7.  Limestone,  Butler,  . . (Lower  Freeport) 3' 

8.  Concealed  to  level  of  Coal  run, 35' 


Here  the  Upper  Freeport  is  mined  by  Mr.  Easterling.  It 
is  quite  variable,  running  from  2 to  4 feet,  and,  in  some  di- 
rections, thinning  away  almost  entirely. 

The  Lower  Freeport  coal  is  only  one  foot  thick,  and  occurs 
down  near  the  railroad,  with  the  Butler  Limestone  below  it. 

The  Butler  Sandstone  is  tolerably  massive,  and  has  been 
quarried  extensively  along  the  railroad  track.  It  is  a very 
hard  grayish- white  rock,  and  is  seen  finely  exposed  in  a cut 
near  Sunset  station. 

A short  distance  above  the  station,  the  Upper  Freeport 
coal  is  seen,  2^  feet  thick,  in  a cut,  and  20  feet  above  the 
track,  which  it  soon  sinks  beneath,  as  the  track  is  rising 
quite  fast  to  the  east  from  this  point. 

Two  and  a half  miles  above  Butler,  Coal  run  branches 
into  three  forks,  and,  on  the  southern  one  of  these,  the  Up- 
per Freeport  coal  is  mined  on  the  land  of  Mrs.  Lyon,  where 
we  see  the  following  section : (Fig.  100.) 


1.  Sandy  Shales, 10' 

r 1.  Coal,  ...  2'  8 " j 

2.  Coal,  Upper  Freeport, . . ) 2.  Parting,  . i"  > 3' 

( 3.  Coal,  ...  4 "to  5"  J 

3 Fire  Clay, 5' 

4.  Limestone,  (Upper)  Freeport, 5' 


The  coal  is  tolerably  fak,  and  has  been  mined  extensively 
for  local  use. 

The  limestone  has  been  quarried  and  burned  here.  It 
slacks  with  difficulty,  however,  owing  to  impurities,  such 
as  iron  and  earthy  matter.  Above  the  coal  100  feet,  the 
Buffalo  Sandstone  is  seen,  in  a massive  ledge,  and  it  is  quite 
conglomeratic.  Huge  masses  of  it  are  scattered  over  the 
surface  below. 
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On  the  middle  branch  of  Coal  rnn,  the  Upper  Freeport  is 
mined  on  the  land  of  Judge  McJnnkin,  where  the  coal  is 
from  to  3 feet  thick,  and  is  not  very  pure,  containing 
considerable  slate  and  snlphui-.  Mr.  Spawn  has  it  opened 
east  just  above  this  point. 

Passing  up  the  railroad  from  where  the  coal  goes  under, 
above  Sunset  station,  we  see  165'  of  rocks  in  the  following 
order  : (Fig.  101.) 


9.  Coal  in  Summit  cut,  near  Brinker’s  station, 6" 

8.  Dark  Shales,  with  Fire  Clay, 20' 

7.  Massive,  coarse.  Conglomerate  Sandstone,  Buffalo,  . . . .50' 

6.  Sandy  Shales, 20' 

5.  Fire  Clay, 3' 

4.  Sandy  Shales, 40' 

3.  Sandstone  and  Shales,  . . (Mahoning) 20' 

2.  Sandy  Shales, 10' 

1,  Coal,  Upper  Freeport, 2'  6" 


No.  7 is  quite  massive,  and  is  finely  exposed  along  the 
railroad  track,  where  it  was  cut  through  in  getting  the  grade. 

No.  9 is  seen  in  the  cut  at  the  summit,  near  Brinker’s 
station,  where  it  is  quite  impure,  and  coated  with  crystals 
of  copperas.  This  is  the  coal  which  is  frequently  seen  above 
the  Buffalo  Sandstone. 

Herman  Oil  Well — Two  miles  east  from  Brinker’s  sta- 
tion, at  Herman,  we  come  to  the  oil-boring  of  the  Herman 
Oil  Company. 

The  well  commences  40  feet  above  the  level  of  Herman 
station,  and,  though  no  regular  record  was  kept,  the  driller 
gave  me  the  following  items  concerning  it : 

The  first  coal  was  struck  at  120  feet,  the  second  at  325. 
This  is  the  Upper  Freeport.  The  Ferriferous  Limestone  at 
548,  the  First  Sand  at  1,425  feet,  and  the  Third  Sand  at 
1,835,  where  a little  oil  was  obtained,  and  much  salt  water. 


15.  Clearfield  Township,  Butler  County. 

This  is  the  north-eastern  township  of  the  district,  and  is 
bounded  on  the  west  by  Summit,  and  on  the  south  by  Win- 
field. It  is  drained  by  the  tiibntaries  of  Big  Buffalo,  which 
rise  in  its  western  part,  and  flow  east  into  the  Big  Buffalo, 
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near  the  eastern  border  of  the  township.  Rough  and  Corn 
Planter’ s runs  also  head  up  in  its  southern  portion. 

At  the  head  of  the  AVest  Branch  of  the  Big  Buffalo,  the 
Upper  Freeport  is  mined  on  the  land  of  Mr.  Humes. 

It  is  there  seen  down  near  the  level  of  the  creek,  where 
the  Butler  and  Kittanning  Pike  crosses  the  stream,  and  is 
3 feet  8 inches  thick,  Avith  the  Freex)ort  Limestone  below  it. 
The  coal  is  quite  good,  being  brilliant,  clean,  and  nice  look 
ing.  This  coal  is  also  mined  a short  distance  beloAv  by  Mr. 
Kramer.  Here  is  the  present  terminous  of  what  is  called 
the  Eastern  Oil  Belt.  There  are  two  wells  on  the  land  of 
Mr.  Humes,  which  pump  together  1,000  barrels  per  month. 
They  start  at  the  horizon  of  the  Upper  Freeport  coal,  and 
get  the  oil  at  1,680  feet. 

Descending  this  stream  to  the  east,  the  strata  rise  quite 
rapidly,  and  the  stream  falls  equally  fast,  so  that  the  Dar- 
lington coal  is  soon  brought  up,  and  has  been  mined  at  sev- 
eral points  along  the  stream,  though  very  few  banks  are 
now  in  operation.  But  going  down  to  one  and  a half  miles 
above  the  mouth  of  the  AVest  Branch,  we  find  both  the  Dar- 
lington and  Kittanning  coals  mined  on  the  land  of  Mr. 
McDevit,  where  we  see  the  following  section  of  112'  : 


(Fig.  102.) 

1.  Sandstone,  Freeport,  seen, 10' 

2.  Coal,  Darlington, 3'  8" 

3.  Concealed, 70' 

1.  Coal, 2' 

2.  Shale, 1' 

4.  Kittanning  Coal,  . < 3.  Coal, 2'  3"  • 8' 

4.  Shale, 8" 

.5.  Coal, 2' 

5.  Concealed  to  creek, 20' 


Here  the  Freeport  Sandstone  is  somewhat  massive,  and 
is  exposed  for  a few  feet  over  the  coal.  Mr.  McDevit  says 
it  forms  the  roof  of  the  coal  in  a solid  mass  further  back. 

The  Darlington  coal  is  quite  pure,  being  oily,  pitchy, 
black  and  lustrous.  It  is  said  to  be  an  excellent  smithing 
coal.  The  Kittanning  coal,  has  here  split  up  into  3 beds, 
separated  by  shales  and  fire  clay ; the  upper  somewhat 
slaty,  the  middle  excellent,  the  lower  not  quite  so  good. 

One  half  a mile  below  this,  the  Kittanning  coal  is  mined 
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by  Mr.  Deener,  who  strips  it  out  of  a little  bottom,  along 
the  roadside.  It  there  shows  the  same  division  into  three 
beds,  which  is  seen  at  Mr.  McDevit’s,  above.  One  mile 
below  this  the  same  coal  is  stripped  on  the  bank  by  Mr. 
Diiiner.  Here  it  also  shows  the  same  splitting  np  into 
three  beds,  with  fire  clay,  and  shale  between.  All  along 
the  creek,  a very  massive  Sandstone  is  seen  below  the  Kit- 
tanning coal. 

On  the  little  run  which  comes  in  from  the  south  at  the 
junction  of  the  West  Branch  ■with  the  Big  Buffalo,  we  see 
the  following  section  of  about  260' : (Fig.  103.) 


1.  Massive  Sandstone,  Butler 

seen,.  . . 

. . . 15' 

2.  Coal,  Lower  Freeport,  . . 

. . . ? 

3.  Iron  ore, 

. . . ? 

4.  Limestone,  Butler,  .... 

. . . ? 

5.  Concealed, 

6.  Coal,  Darlington,  .... 

7.  Concealed, 

1.  Coal, . . 

.4' 

1 

. . .70' 

2.  Slate,  . 

. . 1' 

6" 

8.  Kittanning  Coal, 

3.  Coal, . . 

. . 2' 

6" 

[ 10’  9" 

4.  Shale,  . 

3"— 4" 

_ 5.  Coal, . . 

. . 2' 

6"  ) 

9.  Concealed  to  the  creek, . . 

. . .70' 

Here  the  ore  on  the  Butler  Limestone  was  once  stripped 
out  on  the  hill  and  taken  to  Buffalo  Furnace  on  Big  Buf- 
falo and  Winfield  furnace  on  Hough  run. 

The  ore  drift  is  now  covered  up,  and  neither  the  ore,  the 
coal,  nor  the  limestone  can  be  seen,  yet  blocks  of  each  are 
seen  on  the  dump.  The  limestone  is  quite  earthy  and  im- 
pure, and  is  called  the  Bastard  Limestone  by  the  people. 

Kothing  could  be  learned  of  the  thickness  of  the  coal  or 
ore,  as  it  has  been  a long  time  since  either  has  been  mined. 
The  Darlington  coal  has  been  mined  on  the  land  of  Mr. 
Morrow,  who  reports  it  as  very  good,  though  the  mine  is 
not  now  in  operation,  and  I could  not  see  the  coal. 

The  Kittanning  is  here  a huge  bed.  The  thickness  of 
the  upper  part  was  given  to  me  by  one  of  the  miners,  who 
said  he  had  measured  it  at  a place  where  the  roof  had  fallen 
in.  This  part  of  the  bed  is  left  for  the  roof,  being  some- 
what slaty ; the  middle  and  lower  yield  an  excellent  coal. 
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It  comes  out  in  long  slender  blocks  like  a splint  coal,  and 
is  very  pure  and  good.  Tlie  coal  from  this  bank  (Mr.  Mor- 
row’ s)  has  the  best  reputation  of  any  in  the  neighborhood. 
The  coal  dips  very  rapidly  to  the  north-west,  as  it  is  just 
over  the  crest  of  the  Fifth  Axis  ; it  falls  50  feet  in  ^ of  a 
mile. 

The  massive  Sandstone  is  seen  below  the  Kittanning  coal 
at  the  bridge,  near  Mr.  McClelland’ s,  who  sank  a well  down 
into  it  for  17  feet.  Here,  at  the  bridge,  the  Ferriferous 
Limestone  is  near  water-level. 

One  fourth  of  a mile  below  where  the  last  section  was 
made,  we  see  the  following  near  the  Armstrong  county  line 
on  the  land  of  Mr.  McClelland,  105' : (Fig.  104.) 


1.  Coal,  Kittanning,  “reported,” 3' 

2.  Concealed, 30' 

3.  Massive  Sandstone, 20' 

4.  Concealed, 5' 

5.  Limestone,  Ferriferous 15' 

6.  Shales, 20' 

7.  Coal,  Clarion, 2' 

8.  Concealed  to  level  of  Buffalo, 10' 


Ho  1 is  the  same  coal  which  is  opened  J of  a mile  above, 
at  Mr.  Morrow’ s,  and  is  there  11  feet  thick  ; here,  however, 
Mr.  McClelland  reports  it  as  only  3 feet  thick,  and  single, 
it  having  resumed  its  normal  character. 

The  Ferriferous  Limestone  is  seen  in  a massive  cliff  ex- 
tending around  the  bluff  at  this  point,  and  dipping  rapidly 
down  to  the  north-west  as  the  Fifth  Axis  crosses  Buffalo  a 
short  distance  below.  It  presents  its  usual  peculiarities  of 
lithology  and  fossils.  The  Clarion  coal  was  once  mined 
under  it,  but  has  long  since  been  abandoned. 

The  Fifth  Axis  crosses  Long’s  run  in  the  south-eastern 
part  of  the  toivnship,  one  half  mile  above  where  that  stream 
enters  Winfield,  and  there  brings  up  the  Kittanning  coal 
and  Ferriferous  Limestone.  The  coal  is  stripped  out  of 
the  creek  by  Mr.  Carr,  on  the  property  of  the  Winfield 
Furnace  Co.,  where  it  is  quite  good,  and  3'  thick. 

Just  below  where  the  road  crosses  Long’s  run  we  have  : 
(Fig.  105.) 

1.  Shales,  seen, 5' 

2.  Coal,  Kittanning, 3' 

3.  Concealed, 40' 
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4.  Massive  Sandstone,  seen, 10' 

5.  Shales,  containing  Iron  Ore, 5' 

6.  Limestone,  Ferriferous,  seen  to  the  bottom  of  the  run,  ...  5' 


Here  was  an  old  drift  in  the  Kittanning  coal  on  the  Win- 
field Company’s  property.  The  shales  above  the  Ferrifer- 
ous Limestone  contain  iron  ore,  and  it  was  stripped  out  and 
taken  to  the  Winfield  Furnace. 


Q.  141 


Chapter  IX. 

Allegheny  County. 

Fawn  Township. 

Tliis  lies  immediately  south  from  Butler  county,  and  is 
bounded  on  the  east  by  the  Allegheny  River,  and  on  the 
west  by  East  and  West  Deer  townships. 

It  is  drained  by  Big  and  Little  Bull  creeks,  which  enter 
it  from  Bntler,  and  flow  south  through  it  into  the  Allegheny 
river,  at  Tarentum.  Little  Bull  creek  flows  almost  parallel 
to  the  Allegheny  river,  throughout  its  entire  course,  from 
which  it  is  separated  by  only  a high  ridge.  The  banks  of 
the  Allegheny,  along  this  line,  receive  no  tributaries,  except 
small  streams,  which  plunge  down  from  the  tops  of  the  hills. 

Big  Bull  creek  enters  the  township  from  Butler  county, 
near  its  north-western  corner,  and  flows  south-east  along 
its  southern  border,  and  uniting  with  Little  Bull  creek, 
three  fourths  of  a mile  above  Tarentum,  empties  into  the 
Allegheny  river  at  that  place. 

All  the  northern  part  of  the  township  is  covered  by  the 
Lower  Barrens,  which  extend  upward  100  feet  above  the 
Crinoidal  Limestone. 

Little  Bun  creek,  on  entering  Allegheny  county,  begins 
to  cut  down  through  the  massive  Sandstones  at  the  base  of 
the  Lower  Barrens,  and  here  the  sides  of  the  stream  begin 
to  steepen,  and,  instead  of  a broad  level  valley  on  either 
side,  as  there  is  along  its  course  in  Butler  county,  it  flows  in 
a narrow  gorge  with  almost  perpendicular  walls  on  either 
side. 

At  Burke’s  mill,  the  massive  Buffalo  Sandstone  is  seen 
in  a huge  cliff  extending  along  the  hillsides,  from  which 
immense  blocks  have  tumbled  to  the  valley  below.  Its  base 
is  there  100  feet  above  the  creek,  and  the  Mahoning  Sand- 
stone is  seen  along  the  stream,  though  not  nearly  so  massive 
a rock  as  the  Buffalo. 

Two  miles  below  Burke’s  mill,  at  the  mouth  of  Negley’s 
run,  the  Upper  Freeport  coal  comes  to  the  surface,  and 
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there  we  get  tlie  following  section  of  133  feet  in  descending 
the  steep  hillside  to  its  base  ; (Fig.  106.) 


1.  Massive  Sandstone,  Buffalo — top  of  it  seen. 

2.  Concealed, 

3.  Sandy  Shales, 

4.  Smut  of  Coal,  Brush  creek, 

5.  Concealed, 

6.  Sandy  Shales, 


7.  Coal,  Upper  Freeport, 

^4.  Coal, 

8.  Fire  Clay  to  bottom  of  creek. 


Coaly  Slate, . 
Coal,  . . . . 
Slate,  . . . . 


6"  '' 
10" 
1" 
3" 


50' 

15' 

? 

55' 

5' 


3'  8" 


4' 


The  coal  is  here  mined  on  the  land  of  Mr.  Burtner.  A 


steepening  of  the  dip  brings  it  to  the  surface  for  only  a 
few  rods,  as  it  immediately  passes  under  the  stream,  both 
above  and  below.  The  coal  is  quite  fair,  though  containing 
some  pyritons  streaks.  The  bottom  division  is  not  taken 
out,  as  it  is  slaty  and  impure. 

The  smut  of  the  Brush  creek  coal  is  seen  60  feet  above 


the  Upper  Freeport  coal,  and,  if  anything  can  be  judged 
from  its  blossom,  it  is  about  2 feet  thick.  Just  below  this, 
the  dip  of  the  rocks  exceeds  the  fall  of  the  stream,  and  the 
Upper  Freeport  coal  passes  under  and  is  seen  no  more, 
until  we  come  to  the  Methodist  camp  meeting  ground, 
where  it  again  comes  up,  and  is  mined  a short  distance 
below  by  Mr.  Pugh,  on  whose  land  we  get  180  feet  of  rocks 
descending  the  steep  hill  above  his  coal  drift : (Fig.  107. ) 


1.  Massive  Sandstone,  Buffalo,  25' 

2.  Concealed, 90' 

3.  Sandstone,  somewhat  massive,  Mahoning, 25' 

4.  Sandy  Shales, 5' 


5.  Coal,  Upper  Freeport, 


6.  Fire  Clay,  . . 

7.  Sandstone, . . 

8.  Coaly  Slate,  . 

9.  Sandy  Shales, 


10.  Limestone,  Freeport, . . 


11.  Concealed  to  the  creek. 


'1.  Slaty  Coal,  . 

2.  Coal,  . . . . 

3.  Slate,  . . . . 
,4.  Coal,  . . . . 


1.  Limestone, . 

2.  Shale,  . . . 

• 3.  Limestone, . 
4.  Shale,  . . . 

, 5.  Limestone, . 


5 " 
2'  9 " 

1 n 

2 

3 " 


. 2' 

. 1'  3" 

. 2' 

. 3" 

. 1'  5"  , 


3'  6" 


4' 

8' 

1' 

2' 


7' 


10' 
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Here  the  Buffalo  Sandstone  is  seen  forming  a ledge  of 
cliffs  along  the  steep  hill-side. 

The  Mahoning  Sandstone  is  also  massive,  and  is  seen  in  a 
perpendicular  wall  above  the  coal.  At  one  place  it  is  split 
up  by  layers  of  shale  at  intervals  of  3 to  4 feet. 

The  Upper  Freeport  coal  is  mined  quite  extensively  by 
Mr.  Pugh,  for  local  use.  It  contains  some  sulphur,  but 
makes  an  excellent  domestic  fuel. 

Proof  of  change  of  level  in  the  Coal  Era : — 

Here  we  have  a line  example  of  local  subsidence  during 
the  epoch  of  the  Upper  Freeport,  for  the  Limestone  is  sep- 
arated from  the  Coal  by  15  feet  of  Sandstone  and  Shales, 
whereas,  its  proper  place  is  immediately  under  the  Fire  Clay. 
The  Section  shows  that  an  attempt  was  made  at  coal  mak- 
ing at  the  proper  horizon  for  the  Upper  Freeport  coal,  but 
this  was  interruped  by  a sudden  subsidence  of  a local  na- 
ture, after  which  the  sinking  ceased  and  the  coal  marsh 
again  spread  over  the  accumulated  sediment. 

The  Freeport  Limestone  is  quarried  and  burned  by  Mr. 
Pugh.  It  is  separated  into  three  layers  by  shales,  as  seen 
in  the  section.  The  middle  layer  is  the  best  and  purest 
stone  for  burning,  as  the  upper  contains  too  much  iron,  and 
the  lower  is  somewhat  earthy. 

At  the  mouth  of  Little  Bull  creek,  the  Upper  Freeport 
coal  is  mined  by  Mr.  Leslie,  at  an  elevation  of  130  feet. 

Just  below  the  mouth  of  this  creek,  and  on  the  right 
bank  of  Big  Bull  creek,  the  coal  is  mined  by  Mr.  Hare,  at 
whose  drift  we  get  the  following  : (Fig.  108.) 

1.  Sandy  Shales, 

2.  Slaty  Coal,  . . 

3.  Coal,  good,  . . 

4.  Slate,  

5.  Coal, 

The  coal  is  very  bright  and  clean,  lustrous,  and  quite 
good ; occasional  streaks  of  sulphur  are  seen  in  it.  The 
bottom  3 inches  is  not  taken  out,  as  it  is  very  impure,  be- 
ing filled  with  pyritous  slate. 

Descending  Bull  creek  from  this  point  to  its  mouth,  the 
coal  dips  very  rapidly  to  the  south-east,  and  at  Tarentum 


1' 

3' 

, 0'  1" 

. 0'  3"  ) 


4'  4'' 
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is  only  80  feet  above  the  river,  while  at  the  month  of  Little 
Bull  creek,  it  is  140  feet  above  that  stream. 

Passing  np  Big  Bull  creek,  the  Upper  Freeport  coal  is 
frequently  seen,  where  old  openings  have  been  made  in  it 
and  abandoned.  One  mile  above  the  mouth  of  Little  Bull 
creek,  the  following  is  exposed  on  the  land  of  Mr.  Bandy  : 


(Fig.  109.) 

1.  TJi:>per  Freeport  Coal, 4' 

2.  Eire  Clay  Shales,  and  concealed, 12' 

3.  Limestone,  Freeport, 5' 

4.  Concealed, 45' 

o.  Coal,  Lower  Freeport, 1'  6" 

6.  Concealed  to  the  creek, 40' 


Here  the  Upper  Freeport  was  mined  at  one  time  and 
is  now  abandoned. 

The  Freeport  Limestone  was  once  quarried  and  burned, 
and  a drift  was  also  made  on  the  Lower  Freeport  coal,  but 
it  proved  quite  slaty  and  worthless,  and  only  1^'  to  2'. 

One  and  a half  miles  above  this  McDowell’ s run  enters 
Bull  creek,  and  just  below  the  mouth,  an  Axis  with  a very 
sharp  westerly  dip  crosses  Bull  creek,  causing  the  coal  to 
drop  40  feet  to  the  north-west  in  about  25  rods.  Just  below 
the  mouth  of  this  stream  the  Upper  Freeport  coal  is  opened 
at  the  roadside  by  Mr.  W oodrow,  and  there  we  get  the  fol- 
lowing section  of  101  feet : (Fig.  110. ) 


1.  Sandy  Shales, 


1.  Slaty  Coal, 

. 11  " \ 

2.  Coal,  . . . 

.3'  0 " 

3.  Slate,  . . . 

1 // 

• 4 

4.  Coal,  . . . 

5 " 

5.  Slate,  . . . 

1 "—2" 

6.  Coal,  . . . 

2 " 

Coal,  Upper  Freeport, 


3.  Fire  Clay, 

4.  Concealed, 

5.  Limestone,  Freeport,  seen, 

6.  Concealed  to  creek  level, . 


15' 


. 4' 9" 


3' 

11' 

2' 

65' 


just  around  on  the  other  side  of  the  hill  the  coal  is  lower 
by  40',  in  25  rods,  to  the  north-west,  and  is  only  10  feet 
above  the  level  of  McDowell’ s run,  where  the  road  crosses 
it  above  its  mouth.  It  is  worked  by  Messrs.  Kennedy, 
Simmons,  Hill,  and  others.  One  fourth  of  a mile  above  its 
mouth,  the  coal  passes  under  the  stream,  dipping  rapidly 
to  the  north-west.  The  last  opening  in  it,  before  it  passes 
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under,  is  Mr.  McDowell’s,  and  descending  tlie  steep  hill 
there  we  see  the  following  section  of  173  feet : (Fig.  111.) 

1.  Massive  Sandstone,  Buffalo, 50' 

2.  Concealed, 50' 

3.  Smut  of  Brush  Creek  Coal. 

4.  Concealed, 15' 

5.  Row  of  Limestone  Nodules. 

6.  Sandy  Shales  and  Sandstone, 45' 


7.  Coal,  Upper  Freeport, 


1.  Slaty  Coal,  . 

. 6 " 

2.  Coal,  . . . . 

. 3'  0 " 

3.  Parting, . . . 

Ifl 

• 4 

4.  Coal,  .... 

. 4 " 

5.  Slate,  .... 

. 1 " 

6.  Coal,  .... 

. 3 " 

y 

4'  2" 


8.  Fire  Clay, 3' 

9.  Limestone, Yree^ort,  seen, 2' 

10.  Concealed  to  the  bed  of  the  run, 4' 


No.  1 is  the  Buffalo  Sandstone,  which  is  not  so  massive 
here  as  usual,  but  large  blocks  are  seen  scattered  about. 

No.  3 probably  represents  the  Brush  creek  coal.  Mr. 
McDowell  informs  me  it  was  one  foot  thick  where  he  dug 
into  it  on  the  other  side  of  the  run. 


Johnstown  Orel  — No.  5 is  a small  nodular  limestone, 
about  ^ foot  thick,  and  contains  much  iron. 

The  coal  is  very  sulphurous,  and  burns  out  a grate  in  a 
short  time.  Besides  much  pyritous  slate,  it  contains  manjr 
large  sulphur  binders  scattered  through  the  coal. 

The  upper  part  only  of  the  Freeport  Limestone,  is  seen.. 
It  has  been  burned  by  Mr.  McDowell,  who  reports  it  as 
making  an  excellent  lime.  Below  here  where  the  road 
crosses  this  run,  it  is  seen  in  the  bank  of  the  road  in  three 
or  four  layers. 

On  the  main  branch  of  Bull’s  creek,  the  coal  goes  under 
the  stream,  one  fourth  of  a mile  above  the  mouth  of  Mc- 
Dowell’s run,  just  above  where  the  road  crosses  it,  and  has 
there  been  mined  by  Mr.  Groldinger,  but  it  is  too  low  to 
drain,  and  is  now  abandoned. 

The  north-west  dip  continues  only  one  half  mile  above 
where  the  coal  goes  under,  and  when  the  coal  is  about  40 
feet  below  water  level,  the  dip  is  reversed,  and  the  strata 
rise  to  the  north-west,  as  we  pass  up  the  stream. 

The  little  coal,  which  comes  60  feet  above  the  lJpper  Free- 
10— Q 
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port,  is  constantly  seen  along  the  road,  at  about  the  same 
elevation  above  the  stream  from  this  point  np  to  Millers- 
town,  the  strata  rising  about  as  fast  to  the  north-west  as 
the  bed  of  the  stream. 

On  the  Lardintown  branch  of  Bull  creek,  the  Upper  Free- 
port coal  is  kept  under  until  we  come  to  the  Butler  county 
line,  wliere  it  comes  np  exactly  on  the  line,  the  month  of 
McGinnes’  bank  being  in  the  edge  of  Allegheny  county. 

At  Millerstown  the  Brush  creek  coal  is  seen  near  the 
blacksmith’s  shop,  and  also  along  the  bank  above  the  mill. 
It  is  there  about  40  feet  above  the  creek,  and  is  a mixture 
of  slate  and  impure  coal.  Under  it  comes  a large  bed  of  fire 
clay.  The  Upper  Freeport  coal  should  not  be  more  than  25 
feet  below  the  creek  at  Millerstown. 

Ascending  the  stream  from  this  point,  the  strata  rise  quite 
rapidly,  and,  three  fourths  of  a mile  above  the  village,  the 
the  Ujiper  Freeport  coal  is  brought  up  above  water  level,  on 
the  land  of  Mr.  Thomas  White,  who  once  mined  it,  but, 
being  difficult  to  drain,  it  is  now  abandoned. 

At  Dawson’s  mill,  the  blossom  of  this  coal  is  seen  in  the 
steep  bluff,  and,  3 feet  below  it,  comes  the  Freeport  Lime- 
stone, and  10  feet  below  the  Limestone  is  seen  a very  mas- 
sive sandstone,  which  comes  at  the  horizon  of  the  Butler 
Sandstone. 

The  coal  was  once  mined  near  the  edge  of  this  township 
by  Mr.  Marshall,  but  the  works  are  now  abandoned,  and  the 
entry  fallen  in. 


17.  East  Beer  Township,  AUegheny  County. 

This  lies  south  from  Fawn,  and  east  from  West  Deer  and 
Indiana.  It  is  a long  narroAv  strip,  and  like  Fawn  has  the 
Allegheny  river  for  its  eastern  boundary. 

No  large  streams  cut  through  it,  but  it  is  drained  by  small 
streams  which  rise  along  the  western  border  of  the  town- 
ship, and  descend  with  a rapid  fall  to  the  Allegheny  river. 

Owing  to  this  highland  character  of  the  township,  the 
Lower  Coal  Measures  are  seen  only  along  the  Allegheny 
river  and  for  a short  distance  up  the  streams. 
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Oil  and  salt  water  horizon  of  Tarentum  : 

One  and  a half  miles  below  Tarentum  are  the  old  salt- 
works of  Peterson  & Co.  Here,  in  early  days,  much  salt 
was  made,  and,  with  the  salt  (which  comes  400  feet  below 
the  Upper  Freeport  coal)  considerable  oil  was  obtained  ; in 
fact,  so  much,  that  it  became  a nuisance,  and  a shaft  was 
sunk  to  see  if  it  could  not  be  abated ; but,  of  course,  the  oil 
would  rise  with  the  water,  and  the  project  was  abandoned. 

On  Day’s  run,  two  and  a half  miles  above  the  mouth  of 
Robinson,  we  find  a coal  mined  in  the  Lower  Barren  Series 
by  Mr.  Wilson,  and  there  we  get  this  section  of  loO' : 
(Fig.  112.) 


1.  Sandstone, 6' 


( 2' 8" 

I 70' 

Berlin  Group.  ■!  10' 

I 5' 

I 2'  6" 

6" 

8.  Black  and  Chocolate-colored  Shales, 10' 

9.  Massive  Sandstone,  seen, 10' 

10.  Concealed  to  the  creek, 30' 


2.  Coal,  Slaty,  . . . . 

3.  Concealed,  . . . . 

4.  Sandstone,  Shaly, 

5.  Shales, 

6.  Coal, 

7.  Fire  Clay, 


Nothing  can  be  affirmed  definitely  as  to  the  horizon  of 
these  two  coals,  except  that  they  are  near  the  middle  of  the 
Lower  Barrens  ; no  limestone  or  other  rock  occurs  in  con- 
nection with  them  by  which  we  can  assign  them  a definite 
horizon  in  the  series.  The  upper  one  was  once  opened  here, 
but  is  very  slaty  and  worthless,  and  was  mined  very  little. 

The  lower  one  is,  however,  an  excellent  coal,  as  there  is 
very  little  sulphur  in  it,  and  it  has  the  structure  of  a Mock 
coal.  Its  only  fault  is  a little  too  much  ash,  or  it  would 
make  an  excellent  furnace  coal.  This  is,  in  all  probability, 
the  coal  which  comes  immediately  above  the  Buffalo  Sand- 
stone, and  Avhich  is  seen  at  the  summit  cut  in  Butler  coun- 
ty, near  Brinker’s  station. 

On  Day’s  run,  the  Upper  Freeport  coal  comes  up  one  half 
mile  above  its  junction  with  Robertson’s  run,  and  was  once 
opened  there,  but  is  now  fallen  in  and  abandoned. 

Here  10  feet  below  it  is  seen  the  Butler  Sandstone  in  very 
massive  conglomeratic  layers. 

Just  below  the  mouth  of  Robertson’s  run  are  the  salt- 


works of  the  Bailie  Brothers.  Their  wells  commence  20 
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feet  below  tlie  Upper  Freeport  coal,  and  they  strike  the  salt 
water  at  two  horizons,  365  to  385  feet.  That  at  365  is  the 
most  abundant,  bnt  only  6°  strong,  while  that  at  385  is  12°. 
Some  oil  is  obtained  at  the  latter  horizon.  Both  these  water 


strikes  occur  in  the  Piedmont  Sandstone  or  top  member  of 
the  Pottsville  Conglomerate. 

The  FeiTiferons  Limestone,  12  feet  thick,  was  struck  at 
252  feet,  and  it  wonld  then  be  272  feet  below  the  Upper 
Freeport  at  this  locality. 

The  Upper  Freeport  coal  is  mined  by  the  Bailie  Brothers, 
and  shows  the  following  section ; (Fig.  113.) 


1.  Cannel  Coal, 2' 

2.  Bituminous  Coal, 2'  9 " 

3.  Slate  and  Bony  Coal, 8 " 


4.  Coal, 2'  10  " 

5.  Parting, P'  ’ 

6.  Coal, 4 " 

7.  Parting, {” 

8.  Coal, 1' 

9.  Fire  Clay, 

10.  Massive  Sandstone,  Butler. 


9 '6  " 


P 


Here  the  top  layer  is  an  impure  cannel ; it  is  seldom 
mined,  being  left  for  the  roof.  It  burns  quite  well,  how- 
ever, as  I was  informed  by  Mr.  Bailie. 

The  bed  is  duplicated  at  this  locality,  Ho.  3 being  the 
usual  top  of  the  coal.  This  Ho.  3 is  a black  slate  mixed 
with  bony  coal.  This  bed  is  quite  a superior  coal,  contain- 
ing very  little  sulphur,  and  being  rich  in  bituminous  matter. 
It  rests  directly  upon  a very  massive  sandstone,  which  is 
probably  the  Butler,  and  the  limestone  which  should  come 
below  it  is  cut  entirely  away ; but  only  a short  distance 
down  the  run  the  sandstone  is  seen  to  fine  down  into  shale, 
and  the  limestone  appears  in  its  proper  horizon. 

A short  distance  below  Bailie’s,  the  same  coal  is  mined 
quite  extensively  by  Mr.  Hite,  at  Hitestown,  and  there  gives 
us  the  following  section : (Fig.  114.) 


1.  Cannel, 2' 

2.  Coal, 3' 

3.  Bony,  Slaty,  Coal, 0'  7 " 

4.  Coal, 3' 

5.  Parting  Slate, 0'  p' 

6.  Coal, 0'  5 " 

7.  Parting, 0'  p' 

8.  Coal, 0'  10  " , 


10' 
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The  coal  is  also  of  excellent  quality  here,  and  is  shipped 
on  a large  scale  to  the  manufactories  and  furnaces  at  Pitts- 
burg. No.  8 is  called  the  Brick  coal,  from  its  coming  out 
in  rectangular  blocks  resembling  bricks.  * 

This  great  development  of  the  Upper  Freeport  coal  com- 
mences about  one  half  mile  above  Hitestown,  for  above  that 
it  is  single  bedded  and  only  4 feet  thick. 

This  duplication  of  the  bed  was  seen  once  in  Butler 
county,  near  the  head  of  Bull  creek.  The  coal  dips  very 
rapidly  to  the  south-east  here,  and  where  the  road  crosses 
Hite’s  run,  above  its  mouth,  it  is  in  the  bed  of  the  stream  ; 
one  fourth  of  a mile  below,  it  passes  under  the  bed  of  the 
Allegheny  river,  to  be  seen  no  more  descending  that  river. 

The  rest  of  the  township,  south  from  Hite’s  run,  is  occu- 
pied exclusively  by  the  Lower  Barren  Measures,  which  ex- 
tend far  up  above  the  Crinoidal  Limestone,  but  which  afford 
nothing  new  or  of  particular  interest. 

Passing  up  Hites’  run,  the  Pine  creek  limestone  is  seen 
coming  down  to  the  bed  of  the  stream,  one  mile  above  its 
mouth,  and  180  feet  above  the  Upper  Freeport  coal.  It  is 
an  impure  iron  ore  at  this  locality.  Forty  feet  above  it  are 
seen  some  black  bituminous  shales,  which  probably  repre- 
sent the  Baker stown  {Coleman  ?)  coal. 

Near  the  head  of  Hites’  run,  we  come  to  a coal,  3^  feet 
thick,  on  the  land  of  Mr.  Simon.  It  has  been  mined  exten- 
sively by  stripping,  and,  also,  by  drifting,  and  is  a very  good 
coal.  It  is  360  feet  by  the  barometer  above  where  the  Up- 
per Freeport  coal  was  last  seen  at  Hitestown,  which  would 
bring  it  at  the  horizon  of  the  Elk  Lick. 

Above  it,  40  feet,  is  seen  a small  coal,  and  20  feet  above 
that  comes  a very  large  black  streak  of  coal,  or  very  bitum- 
inous shales. 


18.  West  Deer  Township,  Allegheny  County. 

This  lies  west  from  Fawn  and  East  Deer,  and  adjoins  the 
Butler  county  line. 

It  is  drained  by  Big  and  Little  Deer  creeks,  both  of  which 


* Totally  different  from  the  “Brick  bench  ” of  the  Pittsburg  Bed. 
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rise  on  its  northern  slopes  ; the  former  draining  its  western 
part,  and  the  latter  its  eastern. 

The  Fifth  Axis  passes  through  it  west  from  the  center, 
and  along  its  crest  it  brings  np  the  Upper  Freeport  coal  on 
Full  creek,  and  on  Big  Deer,  where  it  crosses  that  stream. 

The  Pittsburg  coal  is  canght  on  a very  high  knob,  one 
half  mile  west  from  Little  Deer  creek,  near  the  southern  line 
of  the  township  ; with  these  exceptions  the  surface  is  occu- 
pied entirely  by  the  rocks  of  the  Barren  Measures. 

In  its  north-eastern  part,  the  Upj)er  Freeport  coal  is  mined 
along  the  head  waters  of  Bull  creek,  and  at  Mr.  Brewer’s 
bank  we  get  the  following : (Fig.  116.) 


1.  Cannel,  impure, 

2' 

2.  Coal, 

2' 

8 '' 

3.  Shale, 

1' 

6 " 

4.  Slaty  Coal, 

1' 

» 

10'  6" 

5.  Coal,  good, 

6.  Parting  Slate, 

3' 

1 n 

2 

7.  Coal, 

8.  Fire  Clay, 

5 " J 

9.  Limestone,  Freeport, 

. 2' 6" 

The  coal  shows  a structure  similar  to  that  seen  at  Hites- 
town,  below  Tarentum,  in  East  Deer  township. 

Only  the  lower  part  of  the  bed  has  ever  been  mined,  the 
npj)er  being  somewhat  slaty,  and  the  cannel  is  too  impure 
to  burn  well.  The  lower  part  of  the  bed  is,  however,  a tol- 
erably good  coal,  though  containing  more  sulphur  than  this 
coal  contains  at  Hitestown. 

There  have  been  a great  many  openings  at  this  locality, 
which  is  called  “ Coal  Hill.”  This  is  the  last  opening  as  we 
ascend  this  branch  of  Bull  creek  ; for  the  coal  passes  under 
the  stream  a few  rods  above  Brewer’ s bank,  still  rising  to 
the  north-west,  though  the  Fifth  or  Brady’’ s Bend  Axis 
crosses  only  40  rods  west  from  Brewer’ s bank. 

Descending  the  stream,  we  find  the  coal  mined  by  Mr. 
Diamond,  and  also  by  Mr.  Dawson,  near  the  month  of 
Brewer’s  run ; and  at  the  pumping  station  of  the  Columbia 
Conduit  Company  it  is  mined  by  Mr.  W.  Dawson,  where 
it  shows  the  following  section : (Fig.  116.) 
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Coal,  Upper  Freeport, . 


■ 1.  Coal,  Slaty,  . . 6 " 

2.  Coal, 3'  0 " 

3.  Parting, . . . .0' 

4.  Coal, O'  5 " 

Tlie  coal  is  clean,  brilliant,  and  inucli  freer  from  sulplinr 
than  nsnal.  This  is  just  above  where  the  creek  enters  East 
Deer  township.  The  coal  has  now  regained  its  normal  thick- 
ness. 

Near  Cnlmerville.  Post  Office,  a small  coal  is  seen  160  feet 
above  the  Upper  Freeport.  This  is  one  which  comes  above 
the  Buffalo  Sandstone,  and  which  is  frequently  seen  at  that 
horizon.  (See  page  32.) 

The  Fifth  Axis  passes  a short  distance  west  from  Culmer- 
ville  ; but  Little  Deer  creek  does  not  cut  down  deep  enough 
to  reach  the  coal  where  the  Axis  crosses  it.  Passing  down 
Little  Deer  creek,  the  rocks  dip  quite  rapidly  to  the  south- 
east, but  there  are  very  few  exposures,  and  nothing  of  im- 
portance to  expose,  as  we  are  in  the  middle  of  the  Barren 
Measures. 

The  Crinoidal  Limestone  is  occasionally  seen  in  the  hills 
with  its  underlying  bed  of  red  clay. 

A massive  sandstone  is  seen  exposed  near  the  creek  at 
Gray’s  mill. 

The  smut  of  a coal  is  seen  240  feet  above  it,  ascending  the 
hiU  road  toward  East  Deer  to-wnshij)  ; but  above  this  we  see 
nothing  but  red,  brown,  and  buff  shales  for  200  feet. 

On  Big  Deer  creek  the  Fifth  Axis  crosses  one  fourth  of  a 
mile  above  the  mouth  of  Dawson’s  run,  and  there  just  brings 
the  Upper  Freeport  coal  to  the  surface  in  the  creek  bed, 
when  it  again  plunges  down  to  the  north-west. 

One  half  mile  below  this,  the  coal  is  mined  by  Mr.  Joseph 
Martin,  and  we  see  the  following  in  his  slope,  which  reaches 
the  coal  10  feet  below  the  level  of  the  creek ; (Fig.  117.) 


1.  Sandstone, 

2.  Shales,  . . 


1.  Coal,  .... 

. 1'  to  4 ' 

2.  Bony  Coal,  . 

. I'tolp 

3.  Coal,  Upper 

3.  Slate,  .... 

3 "to  4" 

Freeport, 

4.  Coal,  .... 

. . 3'  ' 

5.  Slate,  .... 

IG 

1^6.  Coal, 

6 " 

4.  Fire  Clay,  . . 

5.  Limestone,  Freeport, 


2' 

2' 


6'  to  9' 

3' 

? 
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The  upper  part  of  the  bed  is  reported  by  Mr.  Martin  to 
be  quite  variable,  sometimes  suddenly  thickening  up  to  4 
feet,  and  again  running  down  to  1 foot  or  less. 

No.  2 is  a bony,  slaty  coal,  which  is  always  too  impure  to 
burn,  and  is  thrown  on  the  dump. 

No.  4 is  the  best  coal  in  the  bank  ; it  contains  some  sul- 
phur, but  not  enough  to  injure  it  for  domestic  purposes. 
Mr.  Martin  sells  about  25,000  bushels  ]ier  annum,  as  he  sup- 
plies a wide  territory  to  the  west  and  south  with  coal. 

The  Upper  Freeport  limestone  occurs  below  the  coal,  Mr. 
Martin  informs  me,  but  he  never  dug  through  it. 

No  other  works  are  in  operation  in  the  neighborhood,  as 
the  coal  cannot  be  mined  excejit  by  shafting. 


19.  Indiana  Townsnip,  Allegheny  County. 


This  lies  south  from  West  Deer  and  west  from  East  Deer. 
The  principal  draining  stream  is  Big  Deer  creek,  which 
enters  it  from  the  north  and  uniting  with  Little  Deer,  flows 
two  and  a half  miles,  and  at  Harmersville,  enters  the  Alle- 
gheny river,  which  washes  the  southern  shore  of  the  town- 
ship. 

No  member  of  the  Lower  Coal  Series  is  brought  to  the 
surface  in  this  township ; for  the  Fifth  Axis  passes  by  to 
the  west  from  it ; but  in  the  trough  east  from  this  Axis 
some  outlying  areas  of  the  Pittsburg  coal  are  caught  in  the 
highest  knobs  near  the  northern  part  of  the  township,  just 
west  from  Little  Deer  creek,  between  it  and  Log  run. 

One  fourth  of  a mile  south  from  the  northern  line  of  the 
township  the  Pittsburg  coal  is  mined  on  the  land  of  Mr. 
William  Marshall,  at  whose  drift  we  see  the  following : 
(Fig.  118.) 


'1.  Slaty  Coal,  . 2'  0”  ' 

2.  Shale, ....  3" 

3.  Coal,  ...  5" 


>Roof,  ...  .3' 


Pittsburg 

Coal, 


4.  Shale,  ...  3"  J 

. 5.  Main  Bench  Coal, 3'  4 " 

j'  1.  Slate,  • j" ) 

6.  Bearing-in  Coal,  <j  2.  Coal,  5 ''  }■  5§" 

[3.  Slate,. 


8' 


J.  “Bottom  Coal,” 1'  3 '' 


The  coal  being  near  the  surface  is,  of  course,  greatly 
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deteriorated  in  quality  and  quite  dry  and  slaty  near  the 
ont-crops,  but  in  under  the  center  of  the  knob  the  coal  is 
very  good,  and  conies  out  in  handsome  blocks. 

The  bottom  bench  is  rather  impure,  containing  much 
pyritous  slate.  It  is  taken  out,  however.  On  the  top  of 
the  knob  above  the  coal  we  see  some  huge  blocks  of  a very 
massive  sandstone.  The  knob  rises  only  40  feet  above  the 
coal  at  its  highest  point,  and  these  are  remnants  of  the 
Pittsburg  Sandstone.  They  are  quite  coarse  and  massive. 
Under  the  coal  about  30  feet  is  seen  a wliitish  limestone 
one  and  a half  to  two  feet  thick. 

The  William  Marshall  tract  contains  about  ten  acres  of 
the  Pittsburg  coal. 

Just  south  from  this  the  coal  is  mined  on  the  land  of  Mr. 
J.  Marshall  by  Mr.  Johnston.  This  is  the  largest  single 
area  in  the  neighborhood,  and  contains  about  20  acres. 
The  section  there  is  the  same  as  at  Marshall’s. 

A short  distance  south  from  this  is  another  area  of  about 
10  acres  in  the  top  of  a knob,  also  operated  by  Mr.  John- 
ston, and  the  section  there  is  as  follows : (Fig.  119.) 


Pittsburg 

Coal, 


1.  Slaty  Coal, 

. 2'  6" 

2.  Shale,  . . 

. 3" 

3.  Coal,  . . . 

. 6" 

• Roof  Coal,  . 

. 3'  7"  ' 

4.  Shale,  . . 

. 4" 

5.  Coal,  Main  Bench, 

. 3'  2 ' 

1.  Slate,  . p' 

6.  “Bearing-m,”  . ^ 

2.  Coal,  6 " 

C 

f 3.  Slate,  .1" 

7.  “ Bottom  ” 

Coal,  . 

. 1'  5" 

V 9'- 


The  coal  is  very  near  the  surface  and  is  rather  inferior. 
The  roof  division  is  slaty  and  is  not  taken  out. 

Three  fourths  of  a mile  south  from  here  we  get  another 
small  area  in  the  summit  of  a knob  on  the  land  of  Mr.  Le- 
fever.  It  was  once  mined,  but  the  opening  is  now  aban- 
doned and  fallen  in.  This  is  the  last  patch  to  the  south 
near  here,  as,  the  dip  having  changed,  the  coal  is  carried 
above  all  the  neighboring  hills  in  that  direction  until  we 
come  down  near  the  mouth  of  Deer  creek. 

Passing  down  to  Little  Deer  creek  we  find  the  Crinoidal 
Limestone  at  an  interval  of  300  feet  below  the  Pittsburg 
coal,  and  100  feet  above  the  stream  on  the  west  side. 
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On  tlie  east  side  of  the  creek,  near  Mr.  Conahy’s,  a very 
hig’h  knob  extends  up  almost  to  the  Pittsburg  coal,  and 
descending  it  to  the  creek  we  get  433'  of  rocks  thus  : 


(Fig.  120.) 

1.  Concealed  from  top  of  the  knob, 40' 

2.  Limestone  (Pittsburg), 2' 

3.  Concealed, 230' 

4.  Slialy  Sandstone,  seen, 6' 

5.  Coal,  Slaty,  Elk  Lick, 1'  6" 

6.  Concealed, 30' 

/ 1.  Limestone,.  . . 1' 

7.  Limestone,  Crinoidal,  . . ) 2.  Shale, 0'  4"  > 2'  4' 

t 3.  Sandstone, ...  1'  ' 

8.  Concealed, 120' 

Q.'Pine  Creek  Limestone  In  bed  of  Little  Deer  Creek,  ...  1'  6" 


No.  2 is  very  probably  the  same  limestone  which  was 
seen  on  the  opposite  side  of  the  creek  30  feet  below  the 
Pittsburg  coal,  and  in  that  case  the  Pittsburg  coal  should 
be  found  in  the  very  summit  of  this  knob,  if  it  has  not 
been  removed  by  erosion.  It  is  light-gray,  quite  compact, 
])reaks  with  a sharp,  clear  fracture,  and  would  make  very 
fair  lime. 

No.  5 occupies  the  horizon  of  the  Elk  Lick  coal,  and  is 
rather  slaty.  Mr.  McConahy  opened  it  once,  but  found  it 
too  impure  to  burn. 

The  Cr  inoidal  Limestone  is  here  the  same  greenish,  rough 
looking  rock,  crowded  with  its  characteristic  fossils,  and 
separated  into  two  layers  by  4 to  6 inches  of  calcareous 
shale,  a thing  nnnsual  with  this  stratum.  It  has  been 
burned  by  Mr.  McConahy,  but  does  not  slack  well. 

In  the  bottom  of  the  creek,  a short  distance  below,  Mr. 
McConahy’ s,  thePme  Greek  Limestone  is  seen ; quite  hard, 
and  silicions,  and  containing  considerable  iron. 

A limestone  feet  thick,  lies  180  feet  below  the  Crinoi- 
dal, at  the  month  of  Little  Deer  creek.  It  is  rather  light 
colored,  very  compact,  somewhat  brecciated  and  silicions 
at  the  top,  and  fossiliferous  ; Loi:)liopliyTtum  proliferum, 
and  a small  Bryozoan  being  especially  numerous,  besides 
Clionetes,  Productus,  Bpirifer,  &c. 

A small  coal  comes  a few  feet  below  the  limestone,  and 
■reddish  shales  above  it.  This  is  very  probably  the  Brush 
creek  limestone,  and  the  coal  under  it,  is  the  Brush  creek 
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coal.  Immediately  below  the  coal  comes  a massive  Sand- 
stone, which  extends  down  to  the  bottom  of  the  creek,  18 
feet  below.  The  limestone  has  been  quarried  here  and 
burned  by  Mr.  Carson,  who  reports  it  as  making  a very  fair 
lime. 

Crossing  Big  Deer  creek,  and  descending  the  hill  road 
to  Denny’s  mill,  we  see  170  feet  of  strata  above  the  Brush 
Creek  Limestone,  which  is  very  well  exposed.  They  consist 
entirely  of  reddish  drab  and  chocolate-colored  shales,  inter- 
stratilied  with  thin  sandstone. 

Three  fourths  of  a mile  north-west  from  the  mouth  of 
Deer  creek,  a very  high  knob  catches  the  Pittsburg  coal  in 
its  summit  on  the  land  of  Mr.  Campbell. 

Passing  up  Big  Deer  creek,  from  the  mouth  of  Little 
Deer,  we  see  the  Crinoidal  Limestone  exposed  at  the  road- 
side, 200  feet  above  the  creek,  on  the  land  of  Mr.  Cretz. 

A short  distance  below  Yonker’s  mill,  a massive  Sand- 
stone is  seen  above  the  Brush  creek  Limestone,  from 
which  it  is  separated  by  reddish  shales.  At  the  mouth  of 
Blue  run  the  Brush  creek  Limestone  is  seen  in  the  bank  of 
the  creek,  above  where  the  road  crosses,  and  5 feet  below 
it  is  seen  the  smut  of  a coal,  and  then  we  have  Fire  Clay 
and  Shales  down  to  a massive  Sandstone  12  feet  below  the 
limestone. 

At  Franklin’s  old  mill,  f of  a mile  above  the  new  one,  a 
boring  was  once  made  for  oil,  and  all  that  I could  learn  of 
it  was  that  a bed  of  coal,  six  feet  thick,  was  passed  through 
at  150 ; probably  the  Upper  Freeport,  as  the  well  commencd 
about  40  feet  above  the  stream,  and  the  Brush  creek  Lime- 
stone is  there  a few  feet  below  the  bottom  of  the  creek. 

The  Pine  creek  Limestone  is  seen  in  a ravine  below  Dor- 
seyville,  and  one  mile  west  of  the  village  a coal  was  once 
worked  on  the  land  of  Mr.  W eber  ; reported  to  have  been 
2|-  feet  to  3 feet  thick ; it  is  probably  the  Bakerstown 
coal,  as  it  comes  at  about  that  horizon. 

W.  Skater  Township,  Allegheny  County. 

This  lies  west  from  Indiana  and  south  from  Hampton. 

Pine  creek  passes  in  a very  tortuous  course  nearly 
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through  its  center  from  north  to  south,  and  enters  the 
Allegheny  river  a short  distance  below  Sharpsburg. 

Pine  creek,  being  a large  stream,  cuts  down  deeply  into 
the  rocks,  and  ; as  we  approach  the  crest  of  the  Fifth  Axis, 
the  Upper  Freeport  coal  is  brought  up  and  exposed  along 
all  the  upper  portion  of  the  creek  in  this  township. 

At  the  mouth  of  Pine  creek,  the  Upper  Freeport  coal  is 
80  to  100  feet  below  the  level  of  the  Allegheny. 

The  Brush  Creek  Limestone  is  seen  at  the  roadside,  near 
the  A^tna  Iron- Works.  It  is  1^  to  2 feet  thick,  and  is  quite 
compact  and  silicious. 

The  rocks  rise  very  rapidly,  as  we  ascend  Pine  creek, 
and  at  the  big  bend  in  the  creek,  opposite  the  mouth  of 
Little  Pine,  the  Mahoning  Sandstone  is  seen  in  perpendic- 
ular cliffs  along  the  stream.  It  is  very  massive,  and  it, 
with  the  Buffalo  above,  keep  the  hills  steep  and  rugged, 
and  their  sides  are  covered  with  a dense  growth  of  pine. 

As  we  go  up  the  stream,  the  rocks  still  keep  rising  faster 
than  the  stream’s  bed,  and  at  Shaw’s  mills,  three  miles 
above  Sharpsburg,  the  Up])er  Freeport  is  brought  above 
the  water  level,  and  is  mined  on  the  land  of  Mr.  Shaw, 
where  we  get  the  following  section  : (Fig.  121.) 


1.  Sandstone  and  Shales, 20' 


2.  Coal,  Upper  Freeport, , 


1.  Coal, 3' 

2.  Slate  and  Coal,  1 ' 

3.  Coal, 3' 

4.  Parting  Slate,  .0' 

5.  Coal, 0'  6 " 


7'  6" 


The  coal  has  the  same  double  character  which  we  see  on 
Deer  creek,  and  along  the  Allegheny  at  Hitestown.  The 
upper  bench  is  tolerably  good,  but  contains  some  slate  and 
sulphur,  while  the  lower  is  an  excellent  coal,  containing  only 
a small  proportion  of  sulphur  and  ash.  It  was  once  exten- 
sively mined  and  taken  to  the  iEtna  rolling-mill  at  the 
mouth  of  this  stream.  The  coal  is  shining  black,  and  rich 
in  bituminous  matter. 

The  Crinoidal  Limestone  is  seen  in  the  top  of  the  hill,  320 
feet  above  the  coal. 

One  half  mile  above  the  mill  there  are  other  openings  on 
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the  land  of  Mr.  Shaw,  and  they  show  about  the  same  struc- 
ture as  the  coal  at  the  mill. 

One  mile  above  Shaw’ s mill,  the  coal  is  mined  by  Mr.  Mil- 
ler, and  there  it  shows  the  following  structure  : (Fig.  122.) 

1.  Slaty  Coal, 1'  3 ''  ' 

2.  Coal, 3'  0 " 4'  8" 

3.  Slate, 0'  ' 

4.  Coal, 0'  5 ", 

Here  there  has  been  quite  a change  in  the  bed,  the  upper 

bench  seen  at  Shaw’s  having  entirely  disappeared,  while 
the  bottom  part  remains  the  same.  The  coal  is  very  good. 

A short  distance  above  this  point  the  coal  seems  to  thin 
down,  and  run  almost  to  nothing,  as  there  has  been  much 
searching  for  it,  and  all  have  failed  to  find  any  workable 
coal,  though  I learned  that  it  was  still  1 to  1^  feet  thick. 

Just  above  the  Nine  Mile  House,  on  the  Butler  plank 
road,  this  coal  thickens  up  again  slightly  and  is  mined  by 
Mr.  Hieber,  where  we  get  the  following  section  of  45  feet : 


(Fig.  123.) 

1.  Coal, 3' 

2.  Concealed, 3' 

3.  Limestone,  Freeport, 4' 

4.  Concealed  to  the  creek, 35' 


The  coal  is  quite  slaty  and  sulphurous,  the  bottom  of  the 
bed  was  not  seen,  but  it  cannot  be  more  than  five  to  six 
inches  thicker  than  I have  given  it. 

The  ( Upper)  Freeport  Limestone  is  here  a very  compact, 
hard  limestone,  and  contains  considerable  iron. 

Grirtie’srun  fiows  through  the  south-western  part  of  this 
township.  At  its  mouth  the  Crinoidal  Limestone  is  110 
feet  above  the  Allegheny  river,  which  would  place  the  Upper 
Freeport  coal  about  180  to  190  feet  below  the  bed  of  the 
same.  As  we  ascend  the  stream  the  rocks  rise  rapidly,  and 
at  the  month  of  Wible’s  run  the  Pine  QreeTc  Limestone  is 
brought  up,  and  we  get  the  following  section  of  123  feet  on 


the  land  of  Mr.  GKbson  : (Fig.  124.) 

1.  Sandy  Shales, 10' 

2.  Black  Slate, 3' 

3.  Coal,  . . (Local  Coal  on  Gertie’s  Run) 2'  to  3' 

4.  Fire  Clay, 3' 

5.  Shales, 2' 

6.  Massive  Sandstone, 55' 
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7.  Shales,  Sandy, 40' 

8.  Limestone,  Pine  creek, 2' 

9.  Shales  to  the  level  of  the  run, 6' 


At  this  locality,  No.  3 has  been  mined  by  Mr.  Gibson. 
The  opening  is  now  fallen  in,  but  he  reports  it  as  tolerably 
free  from  slate,  but  contains  considerable  sulphur.  This  is 
’ a local  deposit  of  coal,  being  found  only  on  this  stream.  It 
comes  a few  feet  below  the  Crinoidal  Limestone,  probably 
10  to  15  feet.  It  has  been  mined  further  up  this  stream  by 
Mr.  Wible,  where  it  was  2 feet  thick. 

No.  6 is  a very  massive  Sandstone,  and  is  seen  along  the 
run  in  perpendicular  cliffs. 

One  mile  below  this,  and  near  the  western  line  of  Shaler 
township,  the  Pittsburg  coal  comes  into  a hill,  which  rises 
450  feet  above  the  stream,  and  was  once  mined  on  the  land 
of  Mr.  Irwin.  There  are  only  a few  acres  of  it,  as  the  knob 
rises  only  50  feet  above  the  coal. 

On  Little  Pine  creek,  opposite  Shaw’s  mill,  the  Buffalo 
Sandstone  is  seen  in  massive  cliffs,  100  feet  above  the  stream, 
and  the  surface  is  covered  with  its  huge  fragments. 

Hampton  Township,  Allegheny  County. 

This  lies  immediately  north  from  Shaler,  and  west  from 
Indiana.  Pine  creek  is  its  principal  stream,  and  enters  the 
township  in  its  north-west  corner,  and  with  many  abrupt 
bends  and  curves  passes  out  of  it  near  the  center  of  its 
southern  line.  The  channel  of  the  stream  is  in  many  places 
a mere  gorge,  cut  down  through  the  massive  sandstones  at 
the  base  of  the  Barren  Measures. 

Passing  up  Pine  creek,  into  Hampton  township,  from 
where  the  Upper  Freeport  coal  is  seen  at  Hieber’ s bank  we 
find  it  Thinning  out  entirely ; for  near  the  mouth  of  Gourd- 
head  run  the  Freeport  limestone  is  seen  with  nothing  but 
• a black  streak  of  shale  above  it  to  represent  the  coal. 

Descending  a ravine  to  Gourd-head  run,  we  get  153  feet 
of  rocks,  mostly  on  the  land  of  Mr.  J.  A.  Herron.  (Pig. 


125.) 

1.  Massive  Sandstone,  Buffalo,  seen, 20' 

2.  Shales, 3' 

3.  Limestone,  Brush  Creek, 2' 
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4.  Sandy  Shales,  . 7' 

5.  Coal,  Brush  Creek, 0'  4" 

6.  Sandstone, 28' 

7.  Fire  Clay  and  Argillaceous  Shales, 35' 

8.  Limestone  (Local), 5' 

9.  Sandstone  and  Shales, 10' 

10.  Fire  Clay,  with  Blossom  of  Upper  Freeport  Coal  at  top,  3' 

11.  Limestone,  Freeport, 3' 

12.  Concealed, 35' 

13.  Coal  in  bed  of  Grourd-head  run, 2' 


This  is  a very  interesting  and  somewhat  unintelligible 
section. 

The  Brush  Creek  Limestone  is  seen  in  a ravine,  where  it 
forms  a water-fall,  and  huge  tables  of  it,  10  feet  square, 
have  broken  otf,  and  lie  in  the  ravine  below.  It  is  fossilif- 
erous,  sandy,  and  of  a dark  color. 

Gourd-head  run  clay. — No.  7 is  a huge  bed  of  Fire  Clay. 
The  upper  portion  of  it  is  plastic,  while  the  lower  is  non- 
plastic.  Mr.  Herron,  on  whose  land  it  occurs,  has  had  brick 
tested  from  it,  and  they  stand  the  fire  remarkably  well,  while 
some  portions  of  the  non-plastic  clay  are  suited  for  glass 
pots,  and  have  been  tested  for  that  purpose  in  Pittsburg. 

Local  Limestone.^'No.  8 is  a deposit  never  seen  before 
at  this  horizon,  as  its  place  is  above  the  Upper  Freeport 
coal,  since,  a short  distance  above  here,  the  coal  is  seen 
between  the  two  Limestones,  3 feet  thick.  This  limestone  is  a 
light  dove  color,  is  very  compact,  and  occurs  in  two  or  three 
layers.  Its  upper  part  is  quite  ferruginous,  and,  at  some 
places,  is  a tolerably  rich  iron  ore. 

The  Freeport  Limestone  is  No.  11 ; and  the  U.  F.  coal 
which  should  come  above  it,  is  represented  by  only  a small 
streak  of  coaly  shale,  though  above  here,  one  fourth  of  a 
mile,  the  coal  comes  in  3 feet  thick  at  this  horizon.  The 
upper  part  of  the  Limestone  is  very  ferruginous,  and  much 
of  it  could  be  used  as  a low-grade  ore. 

The  coal.  No.  3,  is  probably  the  Lower  Freeport,  though 
it  may  be  only  a local  deposit,  as  this  interval  is  much 
smaller  than  I have  ever  seen  it  between  the  two  coals.  The 
coal  has  been  mined  and  also  stripped  out  of  the  creek  on 
the  land  of  Mrs.  Meyers.  It  is  reported  to  be  2 feet  thick 
and  tolerably  good.  Tlie  coal  is  exposed  for  only  a few 
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rods  as  the  Fifth  Axis  crosses  Gourd-head  at  this  point, 
and  the  coal  passes  under  the  stream,  both  above  and  below 
in  a very  short  distance. 

The  same  Brady’s  Bend  or  Fifth  Axis  crosses  Pine  creek 
at  the  big  bend  in  the  stream  below  school-honse  No.  4. 

Passing  up  on  the  high  ground  between  Gourd-head  and 
Pine  creek,  we  get  the  follovtdng  section  of  321'  in  descend- 
ing to  Pine  creek  on  the  land  of  Mr.  J.  A.  Herron : (Fig.  126. ) 


1.  Concealed  from  the  top  of  the  knob, 50' 

2.  Limestone,  Crinoidal, 2'  6" 

3.  Coal, 0'  6" 

4.  Eed  and  Variegated  Shales,  containing  much  Iron  Ore,  25' 

6.  Concealed, 50' 

6.  8mut  of  Coal,  Bakerstown. 

7.  Concealed, 50' 

8.  Dark  Fossiliferous  Limestone,  Pine  Creek, 2' 

9.  Concealed, 95' 

10.  Limestone,  Brush  Creek, 1'  6'' 

11.  Shales  and  Sandstone, 25' 

12.  Thin  streak  of  Coal. 

13.  Fire  Clay,  seen, 15' 

14.  Concealed  to  level  of  Pine  Creek, 25' 


The  Upper  Freeport  coal,  or  rather  its  horizon,  is  10  to  15 
feet  below  the  level  of  the  creek  at  this  locality. 

The  Crinoidal  Limestone  is  somewhat  earthy  and  impure. 
It  still  retains  its  greenish  cast,  however,  and  its  multitude 
of  crinoidal  fragments  and  other  characteristic  fossils. 

Mr.  Herron  has  dug  into  the  Shales  below  the  limestone 
in  search  of  iron  ore  of  which  he  found  a considerable 
quantity  coming  in  abont  the  middle  of  the  variegated 
shale,  in  various  sized  nodules,  and  occasionally  in  a reg- 
ular stratum.  It  contains  about  35  per  cent,  of  metallic 
iron,  and  did  it  not  cost  too  much  for  stripping  could  be 
used  very  well  Avith  the  richer  Lake  ores. 

No.  6 comes  at  the  horizon  of  the  Bakerstown  coal,  but 
is  only  a foot  thick. 

No.  8 was  named,  from  this  locality,  the  Pine  Creek 
Limestone.  It  is  a dark  arenaceous  limestone,  and  is  very 
fossiliferous.  Its  place  is  immediately  on  the  top  of  the 

Buffalo  Sandstone,  which  occupies  the  entire  concealed 
interval.  No.  9,  at  this  locality,  but  which,  one  half  mUe 


HAMPTON  TOWNSHIP,  ALLEGHENY  COUNTY.  Q.  161 


below,  is  seen  foraiing  a perpendicular  cliff  along  the 
stream,  90  feet  high. 

No.  10,  the  Brush  Creek  Limestone,  resembles  No.  8 
very  much  in  its  lithology,  and  it  is  also  fossiliferous. 
It  comes  here  immediately  on  top  of  the  Mahoning  Sand- 
stone, which  is  massive  only  at  the  top. 

No.  13  is  the  upper  part  of  the  large  bed  of  Fire  Clay 
which  was  seen  in  the  section  on  Gourd-head  run.  (p.  156. ) 

One  half  mile  below  this  we  see  the  following  in  descend- 
ing a ravine  on  the  opposite  side  of  Pine  creek  ; the  section 
holds  184  feet  of  rocks  : (Fig.  127.) 


1.  Limestone,  Pine  Creek, 2'  C' 

2.  Concealed, 90' 

3.  Limestone,  Brush  Creek, 1' 

4.  Sandstone, 20' 

5.  Coal, 0'  4" 

6.  Fire  Clay,  seen, 15' 

7.  Concealed  and  Sandy  Shales, 20' 

8.  Limestone,  Gourd-head, 2' 

9.  Fire  Clay  and  Sandy  Shales, 15' 

10.  Eire  Clay,  with  Smut  of  Upper  Freeport  Coal  at  top,  . . 5' 

11.  Limestone,  Freeport, 5' 

12.  Iron  Ore  and  Fire  Clay, 4' 

13.  Sandstone  to  level  of  Pine  Creek, 5' 


Here  we  find  the  Gourd-head  Limestone  only  two  feet 
thick,  and  evidently  thinning  away  as  it  is  quite  eartliy. 

The  only  representation  of  the  Upper  Freeport  is  a few 
streaks  of  coal  at  the  top  of  the  fire  clay  over  the  Freejjort 
Limestone. 

A bed  of  iron  ore  scattered  in  layers  and  huge  nuggets 
through  the  fire-clay  occurs  under  the  Freeport  Limestone. 

On  the  opposite  side  of  the  creek  the  Buffalo  Sandstone 
is  seen  occupying  interval  No.  2 in  a massive  per2)endicular 
cliff. 

Just  below  here  the  Fifth  or  Brady’s  Bend  Anticlinal 
Axis  crosses  the  stream,  and  the  rocks  dip  rapidly  down 
to  the  north-west. 

At  the  mouth  of  Crouse’s  run,  the  Brush  Creek  Lime- 
stone is  only  40  feet  above  Pine  creek. 

Continuing  on  up  that  stream,  we  find  the  rocks  still  dip- 
ping down  until  at  the  mouth  of  Montour’s  run  the  Pine 
Creek  Limestone  is  only  15  feet  above  the  level,  of  tlie  water. 
11— Q. 
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Where  the  road  crosses  Pine  creek  above  this,  near  the 
western  line  of  the  township,  we  find  the  same  limestone 
at  the  road  side  ten  feet  above  the  creek.  It  is  very  com- 
pact and  of  a grayish  white  color. 

Richland  Township,  Allegheny  County. 

This  lies  directly  north  from  Hampton,  and  east  from 
West  Deer,  and  adjoins  the  Butler  county  line. 

Ho  large  streams  cut  down  into  the  rocks  in  this  townshi]:), 
but  it  is  a common  heading  ground  for  seyeral  streams. 

Deer  creek  heads  on  its  eastern  slope  ; several  tributaries 
of  Pine  creek  rise  in  it  and  flow  south,  while  on  its  north- 
ern slo^ie  the  waters  of  Glade  creek  and  Breakneck  take 
their  rise  and  pass  north  into  the  Connoquenessing. 

We  thus  get  very  high  land  in  the  township,  and  the  Up- 
per Freeport  coal  is  100  feet  below  the  surface  at  the  nearest 
point.  The  township  is  consequently  occupied  exclusively 
by  the  Barren  Measures,  which  extend  up  above  the  Mor- 
gantown Sandstone,  at  many  localities  in  the  northern  part. 

On  the  West  branch  of  Deer  creek,  the  Brush  Creek 
Limestone  is  seen  along  the  road  one  foot  thick,  one  mile 
above  the  month  of  that  stream,  and  just  in  the  edge  of  the 
township.  It  is  dark  colored  and  fossiliferons,  and  comes 
ten  feet  above  a very  hard  silicions  sandstone. 

Continuing  up  tliis  stream,  we  come  to  the  Butler  plank 
road,  one  mile  south  from  BakerstOAvn,  and  there  a coal  ivas 
once  mined  at  the  road  side  on  the  land  of  Mr.  Dunbar. 
The  opening  is  now  fallen  in,  but  Mr.  Dunbar  informed  me 
that  the  coal  was  good,  being  2^1  feet  thick  and  having  ten 
inches  of  cannel  coal  at  the  bottom  of  the  bed. 

Type  locality  of  ilie  Balcerstoion  Coal  bed  : — 

Passing  over  to  Bakerstown,  we  find  the  same  coal  has 
there  been  mined  on  the  outskirts  of  the  village  for  a great 
many  years  l)y  Mr.  Flick,  and  from  this  locality  it  has  been 
termed  the  Bakerstown  coal.  A large  amount  of  coal  has 
been  taken  out  here,  but  the  mine  has  been  abandoned  on 
account  of  the  difiicnlty  in  draining  it. 

The  coal  is  said  to  be  2 feet  thick,  besides  11  inches  of 
cannel. coal  at  the  bottom. 
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One  half  mile  south  from  BakerstoYoi,  Mr.  Douglass  is 
opening  a bank  in  this  coal,  and  there  we  see  the  following  : 


(Fig.  128.) 

1.  Crinoidal  Limestone, 2' 

2.  Concealed, 90' 


fl.  Coal 1'  6 " 

2.  Slate, 0'  1" 

3.  Coal, 0'  4 " 

3.  Coal,  Bakerstown, 4.  Slate, 0'  >"  . 

5.  Coal, 0'  3 " 

(3.  Slate, 0'  i'' 

7.  Cannel,  . . . . 0'  6 " , 

4.  Fire  Clay  and  Sandy  Shales,  seen, 


2'  8" 


6' 


The  coal  is  quite  slaty  at  the  out-crop,  as  the  section  Avill 
show,  but  Mr.  Douglass  tells  me  it  gets  to  be  solid  coal, 
when  followed  into  the  hill. 

The  cannel  at  the  bottom  is  extremely  variable,  both  in 
thickness  and  quality,  sometimes  running  up  to  a foot,  and 
again  almost  running  down  to  nothing.  It  is  generally  im- 
pure, but  sometimes  becomes  better,  and  is  then  burned 
along  with  the  rest  of  the  coal. 

The  Crinoidal  Limestone  is  seen  in  the  field  above  the 
coal,  its  greenish  rough  blocks  lying  scattered  around  over 
the  hill,  and  crowded  with  organic  remains. 

Passing  west  from  Bakerstown  along  the  Beaver  road,  we 
see  nothing  but  Sandstone  and  Shales  wdth  an  occasional 
band  of  red  clay. 


( Reserve  Township,  Allegheny  County. 

( McClure  Township,  Allegheny  County. 

These  are  two  small  areas,  which  adjoin  each  other,  and 
encircle  Allegheny  city  on  the  north. 

Spring  Garden  and  Butcher  runs  pass  through  Reserve. 
They  both  have  a very  rapid  fall  throughout  their  course. 

Wood’s  run  passes  through  the  center  of  McClure,  and 
enters  the  Ohio  below  Brunot’ s Island. 

Along  the  Allegheny  river  between  the  mouth  of  Girtie’s 
run,  and  the  mouth  of  Wood’s  run  the  Crinoidal  Limestone 
is  almost  constantly  in  sight,  and  with  it  we  see  another 
one  associated,  as  in  the  following  section,  which  is  seen 
one  mile  below  the  mouth  of  Girtie’s  run  : (Fig.  129.) 
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1.  Coal  and  Bituminous  Shale,  Elk  Lick, . 2' 

2.  Fii-e  Clay, . l' 

3.  Limestone, 0'  to  5' 

4.  Sandy  Shales, 35' 

5.  Limestone,  Crinoidal, 2' 

6.  Coal, 0'  to  1' 

7.  Variegated  Shales  to  level  of  West  Penn.  R.  R., 15' 


The  ElJc  Lick  coal  is  sometimes  an  impure  bituminous 
coal,  and  at  others  a very  impure  cannel,  or  bituminous 
slate.  The  limestone  below  it  is  seen  all  along  the  West 
Penn  railroad,  in  the  cuttings  between  the  mouth  of  Girtie’s 
and  Butcher’s  runs.  It  is  a black  calcareous  mass,  con- 
taining many  fossils,  and  very  irregular  in  its  thickness,  at 
times  suddenly  running  up  to  5 and  6 feet,  and  as  rapidly 
thinning  away  entirely. 

This  Elk  Lick  limestone  has  possibly  been  taken  some- 
times for  the  Crinoidal  along  the  Monongahela  river  opposite 
Pittsburg,  as  the  latter  is  here  the  same  greenish,  compact 
rock  we  nearly  always  see  it,  while  the  former  resembles 
very  much  the  stratum  seen  on  the  south  side  of  the  Mo- 
nongahela. These  two  Limestones  are  seen  along  Spring 
Garden  and  Butcher  runs  throughout  their  course  in  Re- 
serve township. 

The  Pittshurg  coal  comes  into  the  summits  of  the  hills 
in  the  northern  part  of  the  township,  and  descending  from 
it  to  Spring  Garden  run  we  get  the  following  320  feet : 


(Fig.  130.) 

1.  Pittsburg  Coal, ? 

2.  Concealed, 80  ' 

3.  Limestone, 3 ' 

4.  Red  Shales,  Argillaceous, 20  ' 

5.  Sandy  Shales, 50  ' 

6.  Massive  Sandstone,  Morgantown,  . 50  ' 

7.  Coal, 0"-12" 

8.  Variegated  Shales, • 50  ' 

9.  Coal,  impure  Cannel,  Elk  Lick,  . 1'  to  1|' 

10.  Shales, 3 ' 

11.  Limestone, 2'  to  3 ' 

12.  Shales  and  Sandstone, 35  ' 

13.  Crinoidal  Limestone, 2'  to  3 ' 

14.  Coal, 1 ' 

15.  Variegated  Shales  to  level  of  the  run, 20  ' 


The  Morgantown  Sandstone  is  very  massive,  and  has  been 
extensively  quarried  for  building  purposes,  for  which  it  is 
well  adapted,  being  a free  splitting,  grayish-white  rock. 
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which  dresses  easily,  and  withstands  the  weather  without 
crumbling.  This  is  the  rock  Avhich  is  quarried  far  up  in 
the  hills,  back  from  Allegheny  City. 

The  Elk  Lick  coal  is  an  impure  cannel,  and  has  been 
stripped  out  of  the  run  at  one  point,  just  before  we  enter 
Ross  township. 

Going  north-west  up  these  streams,  the  strata  rise  100  feet 
per  mile  on  the  eastern  slope  of  the  Fifth  or  Brady’ s Bend 
Axis.  From  Allegheny  City  Avest,  the  strata  rise  very 
rapidly,  and,  at  the  mouth  of  Wood’s  run,  A\"e  come  to  the 
crest  of  the  Fifth  Axis,  which  crosses  at  this  point,  and 
throws  the  Crinoidal  Limestone  200  feet  above  the  level  of 
the  Ohio. 

Here  at  the  mouth  of  Wood’s  run,  Ave  see  the  following 
in  descending  the  neAvly-graded  road  to  the  Ohio  river  206' : 


(Fig.  131.) 

1.  Limestone,  Crinoidal, 2' 

2.  Red  and  A’’ariegated  Shales, 30' 

3.  Sandy  Shales,  ^\'ith  massive  Sandstone  at  bottom, . . 80' 

4.  Limestone,  “Pine  Creek,” 2' 

5.  Variegated  Shales, 10' 

6.  Massive  Sandstone,  Buffalo, 50' 

7.  Dark  Sandy  Shales, 7' 

8.  Coai,  “ Brush  Creek,” 2'' to  4'' 

9.  Dark  Shale. 

10.  Concealed  to  the  Ohio  river, 25' 


ISTo.  6 is  the  massive  Sandstone  which  is  seen  all  along 
the  railroad  from  Wood’s  run  to  Haysville. 

Occasionally  IN’os.  4 and  5 of  the  section  are  cut  out,  and 
we  get  a solid  mass  of  Sandstone  100  feet  thick,  as  the 
lower  40  feet  of  No.  3 is  massive.  No.  7 contains  some 
small  quartz  pebbles  near  its  base. 

The  LoAver  Freeport  coal  should  be  found  here  at  a depth 
of  80  to  100  feet  beloAv  the  Ohio,  Avhile  at  Pittsburg,  3 
miles  above,  it  is  at  least  250  feet  beloAv  the  same,  so  that, 
should  search  ever  be  made  for  that  coal  in  the  Aucinity  of 
Pittsburg,  it  should  be  done  at  Wood’s  run.  The  Phie 
creek  Limestone  is  seen  a short  distance  up  the  run,  but  as 
we  trace  it  around  the  point,  it  is  cut  out  entirely  by  the 
coalescence  of  Nos.  2 and  5.  Where  seen,  it  is  quite  fer- 
ruginous, and  fossiliferous. 
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2Ij,.  Ross  Township,  Allegheny  County. 

This  lies  north  from  McClure  and  Reserve  and  west  from 
Shaler.  Its  streams  are  all  small,  and  it  contains  some  very 
high  land,  which  takes  in  small  patches  of  the  Pittsburgh 
coal  in  the  southern  part. 

Girtie’s  run,  with  its  several  small  tributaries,  flows 
through  its  north-eastern  part,  while  Spring  Garden,  Butch- 
er’s,  Wood’s,  and  Jack’s  rise  on  its  southern  slope. 

The  Pittsburg  coal  is  found  in  the  high  knobs,  between 
Spring  Garden  and  Butcher’ s runs,  and  is  now  mined  in  one 
of  them  by  Mr.  Williams,  and  at  his  bank  the  following  is 
seen  to  be  the  section  of  the  bed  : (Fig.  132.) 


1.  Coal,  somewhat  slaty, 

2.  Shale, 

3.  Coal, 

4.  Shale, 


2'  4" 
6" 

1'  2" 
8" 


4'  8" 


5.  Coal, 3'  6"  ' 

7.  “ Bearing-in  Coal,”  with  thin  Slates 

above  and  below, 4''  | 

8.  Coal,  “bottom,” . . . 1'  4'y 


5'  2" 


9'  10” 


This  coal  is  quite  good,  except  near  the  surface,  where, 
of  course,  it  has  deteriorated  by  oxidation.  It  is  nearly 
all  mined  out. 

Just  north  of  this  is  another  outlier  of  the  Pittsburg 
coal  in  the  top  of  a knob,  oivned  by  Miss  Neely  and  Mr. 
Layng. 

At  the  head  of  Sjiring  Garden  run  there  are  two  outlying 
patches  of  Pittsburg  coal  on  the  land  of  Mr.  Ramsey  ; each 
one  contains  two  or  three  acres,  and  the  coal  is  nearly  all 
taken  out  of  both. 

At  the  head  of  Wood’s  run  there  are  two  more  small 
areas  of  the  Pittsburg  coal,  caught  on  the  land  of  Mr.  Golf, 
and  one  haU'  mile  north  from  this,  and  just  east  from  the 
Perrysville  plank  road,  there  is  another  small  area  on  the 
land  of  Mrs.  Rhodenbaugh,  which  contains  only  about  one 
acre,  and  there  is  very  little  coal  left  in  this  knob.  These 
last  three  small  areas  are  just  on  tlie  crest  of  the  Fifth 
Axis,  and  the  coal  is  600  feet  above  the  Ohio  river. 
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Descending  from  the  coal  at  Mrs.  Rhodenbangh’ s to  the 
forks  of  Girtie’s  run,  above  Ever  Green,  we  go  over  the  fol- 
lowing intervals  through  a section  of  423^  feet : (Fig.  133.) 


1.  Pittsburg  Coal, 10  ' 

2.  Concealed, ...  280  ' 

3.  Crinoidal  Limestone, 2 ' 

4.  Shales,  and  concealed, 100  ' 

5.  Massive  Sandstone, 15  ' 

6.  Limestone,  Pine  Creek, 

7.  Dark  Sandy  Shales,  seen, 6 ' 

8.  Concealed  to  level  of  run, 10  ' 


Here,  near  the  Forks  of  Girtie’s  run  above  Ever  Green, 
the  Fifth  Axis  crosses  and  the  dip  is  changed  as  ive  ascend 
the  stream.  Descending  Girtie’ s run  past  Ever  Green,  the 
Pine  Greek  Limestone  is  occasionally  seen  along  the  stream, 
dipping  very  rapidly  to  the  south-east. 

The  sandstone  above  it  is  very  massive,  and  sometimes 
forms  perpendicular  cliffs  30  to  40  feet  high. 

Passing  up  either  branch  of  Girtie’s  run,  toward  Perrys- 
ville,  the  Crinoidal  Limestone  is  frequently  seen  cropping 
out  along  the  sides  of  the  hills,  and  at  Perrysville  we  come 
to  the  limestone  which  is  often  found  80  or  90  feet  below 
the  Pittsburg  coal. 

In  going  down  Jack’s  run  from  its  head,  we  pass  suc- 
cessively over  the  Crinoidal  and  Pine  Creek  Limestones,  and 
at  the  mouth  of  the  stream  come  down  to  the  Brush  Creek 
Limestone^  which  is  there  seen  a few  feet  above  the  Ohio, 
and  immediately  under  the  Buffalo  Sandstone. 


25.  McCandless  Township.,  Allegheny  County. 

This  lies  immediately  north  from  Ross,  and  west  from 
Hampton.  Pine  creek  flows  west  nearly  through  its  center, 
and  receives  numerous  tributaries  from  the  north,  while 
Girtie  and  Lowrie’ s runs  head  up  in  its  southern  part. 

Tliis  township  lies  in  the  trough  west  from  the  Fifth 
Axis,  and  the  lowest  rock  exposed  in  it  is  the  Pine  creek 
Limestone,  which  is  seen  in  the  bed  of  Pine  creek,  just  as  it 
leaves  the  township.  The  Pittsburg  coal  is  caught  in  a single 
knob,  at  the  western  line  of  the  township. 
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The  Barren  Measures  cover  all  the  rest  of  the  township, 
and  the  least  depth  to  the  Upper  Freeport  coal  is  180  feet. 

A short  distance  ahove  the  month  of  Montour’s  run,  the 
Pine  OreeJc  Limestone  is  seen  where  the  road  crosses  Pine 
creek.  It  is  5 feet  above  the  level  of  the  stream,  and  is  light- 
colored,  very  compact,  and  contains  many  fossil  shells  and 
Crinoids.  J ust  below  this,  we  see  a massive  sandstone  above 
the  Pine  creek  Limestone,  and  immediately  under  it  is  a 
coal,  or  black  shale,  which  has  been  opened  at  this  point. 
It  comes  about  30  feet  above  the  Pine  Creek  Limestone,  and 
may  be  the  Bakerstown  coal. 

Below  the  month  of  Montour’s  run,  a very  massive  sand- 
stone begins  to  rise  out  of  the  stream.  This  is  the  Buffalo 
Sandstone,  which  attains  such  an  enonnous  development  a 
few  miles  below,  in  Hampton  townshijD. 

Passing  up  the  main  branch  of  Pine  creek,  we  see  the  fol- 


lowing, near  the  old  Buckeye  hotel  146  feet : — (Fig- 134. ) 

1.  Black  Bituminous  Slate  (Elk  Lick  Coal), 1'  6" 

2.  Fire  Clay  and  Shales, 4'  0" 

3.  Limestone, {Elk  Lick  Limestone'),  ...  1' 

4.  Concealed, 35' 

5.  Limestone,  Crinoidal, 4' 

6.  Coal, 1'  6" 

7.  Concealed, 75' 

8.  Coal,  Bakerstown, 3'  to  4' 

9.  Concealed  to  creek, 20' 


Here  we  catch  another  glimpse  of  the  limestone  seen  un- 
derlying the  Elk  Lick  coal,  at  Allegheny  City.  Only  the  top 
of  it  is  seen.  It  is  a dark  gray  rock,  and  tolerably  compact. 
The  Crinoidal  is  in  three  layers,  separated  by  shales. 

The  little  coal  under  it  has  there  been  stripjied  out  on  the 
land  of  Mr.  Moon,  who  reports  it  quite  pure,  feet  thick. 

The  Bakerstown  coal  was  once  mined,  but  was  difficult  to 
drain,  and  had  to  be  abandoned.  Mr.  Moon  says  it  ran  from 
3 to  4 feet  in  thickness,  and  had  one  foot  of  cannel  coal  at 
top.  The  roof  is  bad,  and  was  continually  falling  in.  The 
coal  burned  very  well,  though  it  made  a large  amount  of  ash. 

Near  the  head  of  Pine  creek,  a high  knob  catches  a small 
area  of  the  Pittsburg  coal,  and,  descending  the  hill  to  Pine 
creek,  we  see  the  following  385  feet  of  rocks  : (Fig.  135.) 
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1.  Concealed  from  the  top  of  the  knob, 

f 1.  Roof  coal  in  several  layers, . . 4' 

2.  Shale, 1'  2" 

3.  Coal,  “Main  Bench,” 3'  4” 

1.  Slate,  . r 1 


Coal, 


Pittsbura 


‘ Bearing-in 
Coal,” 


ALI 

’2 


5” 


15. 


2.  Coal, 

- 3.  Slate,  . 

Bottom  Coal, 1'  9”  J 


3.  Concealed, 

4.  Limestone,  Crinoidal,  . . 

5.  Concealed  to  Pine  Creek, 


40' 


10'  8'' 


290' 

4 

40' 


The  surface  of  the  ground  above  the  coal  is  strewn  vuth 
huge  blocks  of  the  Pittsburg  Sandstone.  None  of  it  is  seen 
as  the  bed,  however.  The  coal  is  mined  in  this  township  by 
Mr.  Sarver  and  Mr.  Neely.  The  floor  of  the  coal  is  1,325 
feet  above  tide,  approximately,  as  I was  enabled  to  check 
my  barometrical  base  only  a short  distance  away,  where  the 
projected  Pittsburg  and  North-West  railroad  crosses  Pine 
creek,  on  the  Alston  farm.  The  coal  is  nearly  all  taken  out 
of  the  hill,  and  is  much  inferior  to  the  usual  quality  of  Pitts- 
burg coal,  on  the  Monongahela,  though  its  inferiority  is  due 
entirely  to  its  long  exposure  so  near  the  surface. 

The  Crinoidal  Limestone  is  seen  along  the  creek  road  well 
exposed,  where  it  is  seen  to  consist  of  three  layers  of  rock, 
separated  by  calcareous  shales.  It  is  hardly  as  compact  as 
when  single,  yet  it  retains  its  greenish  color,  and  multitudes 
of  Crinoids. 

On  Pierce’s  branch  of  Pine  creek,  one  mile  below  Pierce’s 
mill,  we  see  the  following,  on  the  land  of  Mr.  Warner; 


(Fig.  136.) 

1.  Crinoidal  Limestone, 3 ' 

2.  Concealed, 80  ' 

3.  Coal,  Bakerstown, 0'  to  2|' 

4.  Concealed  to  creek, 35  ' 


Here  an  opening  has  been  made  in  the  Bakerstown  coal 
by  Mr.  Warner.  At  the  mouth  of  the  drift  there  is  2 to  2^ 
feet  of  impure  coal,  with  6 inches  of  cannel  at  the  bottom  ; 
but,  on  following  it  into  the  hill,  the  coal  all  disappears  in 
a few  rods,  and  is  replaced  by  a dark,  sandy,  bituminous 
shale.  Just  below  Pierce’ s mill,  the  Crinoidal  Limestone  is 
seen  above  the  road  with  its  immense  band  of  red  clay  coming 
in  below.  The  Limestone  is  80  feet  above  the  creek. 
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^6.  Pine  Township^  Allegheny  County. 

This  lies  immediately  north  from  McCandless,  and  adjoins 
the  Butler  county  line. 

It  is  drained  by  Pine  creek  on  the  south,  Brush  creek  on 
the  west,  and  Breakneck  on  the  noiTli.  It  therefore  con- 
tains about  the  highest  land  in  the  county. 

The  Pittsburg  coal  is  caught  in  a solitary  knob  in  its 
southern  part,  and,  with  this  exception,  the  whole  surface 
is  covered  by  the  Barren  Measures,  the  Upper  Freeport  coal 
being  at  no  jicint  less  than  200  feet  below  the  surface. 

As  previously  stated,  the  Pittsburg  coal  is  caught  in  a 
high  knob,  which  rises  above  all  its  neighbors  by  about  100 
feet,  just  east  from  Pierce’s  branch  of  Pine  creek  and  one 
mile  north  from  the  southern  line  of  the  township.  This  is 
its  most  northern  point  within  our  district. 

Here,  on  the  land  of  Mr.  Emmit,  we  get  the  following 
section  of  362^  feet  in  descending  to  Pine  creek  : (Pig.  137.) 


1.  Concealed  from  top  of  knob, 


26 


[ 1.  Slaty  Coal,  .1' 0 


2.  Pittsburg  Coal, 


2.  Shale, 

0'  4 " 

3.  Coal , . 

1'  2 

4.  Slate, 

\ n 
2 

5.  Coal, . 

6.  Shale, 

9 '' 

7.  Coal, 

8 " 

8.  Slate, 

1 " 

9.  Coal, 

2'  4 " 

10.  Slate, 

Xlf 

2 

11.  Coal, . 

4 " 

12.  Slate, 

X n 
2 

13.  Coal, 

9 '' 

14.  Slate, 

1 n 

4 

_ 15.  Coal, 

P 4 '' 

3.  Concealed, 

4.  Limestone, 

5.  Red  Clay, 

6.  Concealed 

7.  Coal,  Elk  Lick,  . . . . 

8.  Shales,  and  concealed, 

9.  Limestone,  Crinoidal,  , 
10.  Red  Claj', 


3'  3 


I'toli' 


. 90  ' 
. 4 ' 

. 20  ' 
. 135  ' 
to  2 ' 
. 35  ' 
• 2i' 

. 25  ' 


11.  Concealed  to  level  of  the  creek, 15  ' 

Here  the  Pittsburg  coal  has  been  mined  for  forty  years  on 
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the  land  of  Mr.  Emmit,  where  about  2i  acres  of  it  are  caught 
in  the  knob.  It  is  nearly  all  worked  out  now.  The  coal 
being  exposed  so  near  the  surface  is,  of  course,  very  much 
deteriorated,  and  the  main  body  shows  more  partings  of 
slate  than  usual. 

The  floor  of  the  coal  is  1,360  feet  above  tide  as  determined 
by  connecting  it  with  a point  on  the  projected  Pittsburg  and 
North-Western  railroad,  two  and  a half  miles  distant,  which 
makes  the  coal  at  this  point  about  325  feet  higher  than  at 
Pittsburg. 

No.  4 is  a very  light-colored  limestone,  quite  compact, 
and  breaks  with  conchoidal  fracture.  Both  it  and  the  red 
clay  below  seem  to  be  persistent,  as  they  are  seen  at  every 
point  in  the  country  where  their  horizon  is  exposed. 

The  clay  is  a dull  red,  with  a streak  of  light  yellowish 
marl  near  its  middle,  which  gives  to  the  mass  a kind  of 
mottled  appearance. 

The  Elk  Lick  coal  was  once  opened  by  Mr.  Emmitt,  and, 
at  the  mouth  of  the  bank,  was  two  feet  thick,  and  a toler- 
ably fair  coal,  but,  on  drifting  into  the  hill,  it  thinned  away 
to  only  six  inches. 

The  Crinoidal  Limestone  is  seen  with  its  typical  character, 
being  a dark  greenish,  compact  rock,  flUed  with  fossils,  of 
which  the  most  abundant  are  crinoids. 

Near  Wexford  Post  Office  the  limestone  coming  90  feet 
below  the  Pittsburg  coal  is  seen  about  40  feet  below  the 
summit  of  the  hill. 

At  the  head  of  Brush  creek  the  Crinoidal  Limestone  is 
seen  on  the  land  of  Mr.  Graham,  and  the  blossom  of  the 
Bakerstown  coal  is  seen  75  feet  below  it. 

£7.  Marshall  Township,  Allegheny  County. 

This  is  the  north-western  township  of  the  county,  lying 
directly  west  from  Pine,  and  being  bounded  on  the  north 
by  Butler  county  and  on  the  west  by  Beaver. 

It  is  drained  by  Big  Sewickley^  creek,  which  heads  up  in 
its  center,  and  flows  out  of  it  to  the  south.  Brush  creek 
flows  in  a sluggish  stream  across  its  north-eastern  corner. 


*There  is  another  Sewickley  creek  in  Westmoreland  county. 
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There  is  very  little  of  interest  in  this  township,  as  it  is  cov- 
ered entirely  by  the  Barren  Measure  Shales,  and  few  ex- 
posures occur. 

On  the  branch  of  Big  Sewickley,  which  flows  along  near 
the  Beaver  county  line,  the  Brush  creek  coal  and  its  over- 
lying  limestone  are  seen.  The  coal  was  once  mined  on  the 
land  of  Mr.  Cull,  and  the  Brush  CreeJc  Limestone  is  seen 
feet  thick,  and  10  feet  above  the  coal.  IVothing  could  be 
learned  concerning  the  latter.  The  limestone  goes  under 
the  stream  between  the  two  saw-mills,  and  then  passing  up 
on  the  elevated  land,  we  see  the  Crinoidal  Limestone  with 
its  underlying  red  clay  near  school-house  No.  4.  Passing 
down  on  to  the  head  of  another  branch  of  Big  Sewickley, 
we  see  the  Pine  Creek  Limestone  near  the  house  of  Mr. 
Bower,  where  it  occurs  in  the  bed  of  the  creek,  one  foot 
thick,  while  the  Crinoidal  is  seen  in  the  hillside  120  feet 
above. 

Along  Brush  creek  we  find  a broad  and  level  valley  ex- 
cavated out  of  the  Barren  Measure  Shales,  and  there  every- 
thing is  concealed  so  deeply  by  debris  that  scarcely  a rock 
can  be  seen  in  place. 

The  Upper  Freeport  coal  is,  however,  about  100  feet  below 
its  surface,  where  Brush  creek  passes  into  Butler  county. 

^8.  Franklin  Township,  Allegheny  County. 

This  is  a triangular  area,  which  lies  immediately  south 
from  Marshall,  of  which  it  was  formerly  a part. 

No  large  streams  pass  through  it,  but  Big  Sewickley  flows 
along  its  western  border,  while  Little  Sewickley,  Killbuck, 
and  Lowrie’s  runs  rise  on  its  southern  slope  and  flow  south 
to  the  Ohio.  We  find  some  very  elevated  land  in  this 
township,  and  the  Pittsburg  coal  is  caught  in  three  small 
isolated  areas  ; with  these  exceptions  the  Lower  Barrens 
cover  all  the  rest  of  the  township,  and  the  least  depth  to 
the  Upper  Freeport  coal  is  not  far  from  100  feet. 

Duff’s  run  puts  into  Big  Sewickley  near  the  north-western 
part  of  the  tovmship,  and  on  this  stream,  one  mile  above 
the  stone  mill,  the  Ellv  Lick  coal  is  mined  on  the  land  of 
Mr.  Aiken,  where  we  get  the  following  succession  139' : 
(Fig.  138.) 
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1.  Dark  Shales, 


2.  Coal,  Elk  Lick, 

3.  Concealed, . . . 


( 1.  Cannel,  impure,  8"  i 
I 2.  Coal, 2'  0"  5 


4.  Limestone,  Crinoidal,  . 

5.  Concealed  to  Duff’s  run. 


10' 

2'  8" 

25' 

1'  6'' 
100' 


This  coal  which  the  section  shows  to  be  ETJc  Lick  has 
been  mined  quite  extensively,  as  it  is  the  only  coal  ac- 
cessible for  several  miles.  It  is  a bright,  lustrous  coal, 
quite  rich  in  bitumen,  and  containing  very  little  visilile 
pyrites.  The  cannel  at  the  top  is  generally  too  impure  to 
burn,  but  sometimes  it  chn  be  used. 

The  Crinoidal  Limestone  has  been  burned  on  the  land  of 
Mr.  Aiken.  It  is  a mere  mass  of  fossils.  The  clays  under 
it  are  very  marly,  and  many  land  slides  have  occurred. 

Passing  up  from  this  limestone  we  come  to  a very  high 
knob  on  the  land  of  Mr.  Schuring,  and  there  about  20  feet 
below  its  summit  occurs  the  Pittsburg  coal  300  feet  above 
where  the  Crinoidal  Limestone  was  last  seen,  f of  a mile  to 
the  west.  This  is  near  the  center  of  the  southern  line  of 
Franklin  township,  and  is  the  most  western  outcrop  of  the 
Pittsburg  coal  in  the  district. 

There  is  only  about  one  acre  of  coal  in  this  area.  The 
coal  was  once  mined  here,  but  has  been  nearly  all  taken  out, 
and  the  opening  is  now  fallen  in  and  abandoned,  so  that  the 
structure  of  the  coal  could  not  be  seen.  Mr.  Schuring, 
however,  informed  me  that  only  the  main  bench  was  mined, 
6 feet  thick,  while  the  roof  coal  was  4 to  5 feet  more. 

Two  miles  south-east  from  this  we  find  another  small  area 
of  this  coal  in  the  summit  of  a high  knob  on  the  land  of 
Mr.  Wright,  and  there  we  see  the  following:  (Fig.  139.) 


1.  Concealed  from  the  top  of  the  hill, 30' 

2.  Sandy  Shales, 3' 


( . 

1.  Coal,  2'  6" 

1.  Roof  Division, 

2.  Shale,!'  6" 

3.  Coal,  2'  6" 

! 6'  0" 

3.  Coal, 
Pittsburg, 

2.  Shale, 

fl.  Coal,  2' 9 
2.  Slate,  1" 

. 1'2" 

3.  Main  Bench,  . < 

3.  Coal,  4 " 

4.  Slate,  1" 

4'  9" 

1 

L5.  Coal,l'  8 "1 
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This  coal  has  been  mined  for  a great  many  years  to  sup- 
ply the  country  around,  but  is  now  about  worked  out. 
There  were  originally  5 acres  of  it  in  the  hill.  The  roof 
coal  is  never  taken  out.  It  shows  an  immense  develop- 
ment, and  is  somewhat  slaty. 

The  concealed  portion  above  the  coal  is  covered  with  im- 
mense blocks  of  massive  Sandstone,  which  are  fragments 
of  the  Pittsburg  Sandstone. 

From  the  summit  of  this  knob,  we  have  a magnificent 
view  of  the  surrounding  country,  and  can  see  nearly  all 
the  Pittsburg  coal  hills  in  the  county  ; Schnring’ s to  the 
west,  Sarver’s  to  the  north,  and  away  further  to  the  north 
Mr.  Emmitt’s  in  Pine  township. 

About  midway  along  the  eastern  line  of  this  tovmship, 
we  come  to  another  knob  containing  the  Pittsburg  coal  in 
its  summit,  part  in  Franklin  and  a portion  in  McCandless 
township.  Mr.  Yandever  mines  the  coal  in  Franklin  town- 
ship, where  there  is  five  feet  of  coal  taken  out,  and  as 
much  more  left  in  the  roof.  There  are  about  4 acres  of  this 
coal  area  in  both  townships.  Passing  down  to  Pine  creek 
we  go  over  the  outcrop  of  the  Morgantown  Sandstone^  which 
is  quite  massive,  and  come  down  to  the  Elk  Lick  coal,  250 
feet  below  the  Pittsburg.  It  was  once  mined  several  years 
ago  on  the  land  of  Mr.  Brown,  but  the  opening  has  long 
since  fallen  in,  and  the  coal  cannot  be  seen.  I was  informed, 
however,  that  it  was  2 feet  thick. 


%9.  Ohio  Township.,  Allegheny  County. 

This  lies  south  from  Franklin  and  west  from  Boss,  hav- 
ing the  Ohio  river  for  its  southern  boundary. 

All  its  streams  flow  south  into  that  river,  among  the 
principal  of  which  are  Killbnck  and  Lowry’s  runs. 

The  township  is  occuiiied  entirely  by  the  Barren  Measure 
series,  since  none  of  the  streams  cut  down  to  the  Upper 
Freeport,  and  the  Pittsburg  coal  is  not  caught  in  any  of  the 
hills.  The  Upper  Freeport  coal  lies  about  75  feet  below  the 
Ohio  at  its  eastern  border,  and  35  to  40  at  its  western. 

In  its  south-eastern  part,  a beautiful  terrace  is  seen  280 
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feet  above  tlie  Ohio,  and  Bellevue  is  built  on  it.  It  contains 
aU  kinds  of  nietamorpliic  gravels  and  boulders,  tlie  most 
of  which  are  small,  and  passing  down  from  this,  we  come 
to  another  at  Balie’ s Tavern  ; this  is  a very  fine  one,  and  is 
120  feet  above  the  Ohio.  It  is  continuous  along  the  river 
for  a long  distance. 

At  the  month  of  Spring  House  run,  which  puts  into  the 
Ohio,  a short  distance  above  Lowrie’s  run,  the  Brush  Creel' 
Limestone  is  seen  near  the  level  of  the  railroad  track,  where 
it  is  ten  inches  thick,  and  the  massive  Buffalo  Sandstone 
rises  in  a perpendicular  cliff  above  it,  and  beloAv  the  Lime- 
stone is  seen  the  top  of  a very  massive  Sandstone,  which  is 
the  Mahoning. 

At  the  mouth  of  Lowrie’s  run,  the  Buffalo  Sandstone  is 
seen  in  cliffs  along  the  railroad  with  its  base  near  the  level 
of  the  track,  and  passing  up  this  stream  the  rock  rises  quite 
rapidly,  frequently  forming  perpendicular  cliffs  along  its 
sides.  It  is  here  no  longer  a conglomerate,  but  a tolerably 
coarse-grained  homogeneous  sandstone. 

Hear  the  head  of  the  stream,  the  hills  rise  very  high,  and 
one,  near  the  Franklin  township  line,  catches  the  blossom 
of  the  Pittsburg  coal,  on  its  very  summit. 

On  the  left  branch  of  this  stream,  the  Crinoidal  Lime- 
stone is  seen  110  feet  above  it,  on  the  land  of  Mr.  Thomp- 
son, where  it  has  been  quarried  and  burned  and  he  re- 
ports that  it  makes  excellent  lime.  It  is  2 feet  thick,  and 
is  the  same  greenish  fossiliferous  Limestone,  which  we  al- 
ways see  it. 

On  the  highlands  between  the  head-Avaters  of  LoAviIe' s 
and  Killbuck  runs,  Ave  come  to  the  limestone  and  red  clay 
which  underlie  the  Pittsburg  coal  at  an  interval  of  90  feet. 
They  are  seen  along  the  road  for  some  distance.  The  hills 
rise  above  the  Limestone  only  50  feet,  and  are  consequently 
too  loAv  toffake  in  the  Pittsburg  coal. 

Going  down  to  the  head  of  Killbuck  run,  Ave  find  the 
Crinoidal  Limestone  exposed  at  the  road-side,  near  the 
school-house,  and  45  feet  above  the  run.  Descending  Kill- 
buck  run,  it  falls  A'ery  rapidly,  and  soon  cuts  doAAm  into  the 
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Buffalo  Sandstone,  and  a short  distance  below  Duff’s  Mills 
we  see  the  following  section  of  170  feet ; (Fig.  140.) 


1.  Crinoidal  Limestone, ? 

2.  Concealed, 110' 

3.  Massive  Sandstone,  Buffalo,  to  level  of  run, 60' 


Here  a row  of  limestone  boulders  were  seen  at  the  horizon, 
Avhich  I have  assigned  to  the  Crinoidal,  though  it  is  very 
probable  that  they  belong  a few  feet  higher. 

The  Buffalo  Sandstone  is  quite  massive,  and  rises  in  wall- 
like cliffs  along  the  stream  from  this  point  for  a long  dis- 
tance below.  Occasionally  its  base  comes  above  water  level, 
and  then  we  see  the  Brush  CreeJc  Limestone  below  it.  One 
mile  above  the  mouth  of  Killbuck,  we  see  the  following,  286 
feet  of  rocks,  descending  a steep  hill ; (Fig.  141.) 


1.  Massive  Sandstone,  Morgantown,  seen, 20' 

2.  Concealed, 65' 

3.  Limestone,  Crinoidal, 2' 

4.  Red  Clay, 30' 

5.  Concealed, 85' 

6.  Pine  Creek  Limestone, 2' 

7.  Massive  Sandstone,  Buffalo, 75' 

8.  Shales, 3' 

9.  Brush  Creek  Limestone, 1' 

10.  Concealed  to  level  of  run, 3' 


Here  the  Morgantown  Sandstone  is  seen  in  a massive  cliff', 
extending  around  the  top  of  the  knob,  while  huge  masses 
of  it  are  scattered  all  over  the  hillside.  It  is  a grayish- white, 
and  tolerably  coarse,  compact  sandstone. 

The  Pine  creek  Limestone  is  a light  dove-colored  rock, 
somewhat  brecciated,  and  fossiliferous.  It  rests  immedi- 
ately upon  the  Buffalo  Sandstone,  which  is  here  seen  in  a 
perpendicular  cliff. 

The  Brush  creek  Limestone  is  a dark  arenaceous  rock,  and 
fossiliferous. 

A.t  the  mouth  of  Killbuck,  the  Morgantown  Sandstone  is 
seen  in  a long  line  of  cliffs,  near  the  top  of  the  hill,  and  the 
sides  of  the  same  are  covered  with  its  huge  fragments.  Be- 
low the  mouth  of  Killbuck,  the  strata  commence  to  rise  to 
the  west,  and  the  Buffalo  Sandstone  thins  away,  and  is  no 
longer  seen  in  massive  cliffs  along  the  Ohio  hills ; but  we 
find  a beautiful  terrace,  whose  top  is  80  feet  above  the  Ohio, 
and  extends  along  the  river  for  a long  distance. 
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30.  SewicJcley  Township,  Allegheny  County. 

This  lies  directly  west  from  Ohio  township,  and  adjoins 
Beaver  county. 

The  Ohio  river  washes  its  southern  shore,  and  Big  Semck- 
ley  creek  forms  its  western  boundary,  while  Little  Sewickley 
flows  south  through  it,  almost  parallel  to  the  Big  creek. 

None  of  the  streams,  however,  cut  down  into  the  rocks  to 
the  Upper  Freeport  coal,  and  hence  the  Lower  Barren  Series 
occupy  its  entire  surface. 

The  terraces  along  the  Ohio,  in  this  township,  are  exceed- 
ingly beautiful.  We  get  one  at  30  to  40  feet  above  the  Ohio, 
another  at  80,  and  still  another  at  120.  The  one  at  80  feet 
is  the  largest  and  most  persistent.  It  forms  the  delightful 
plain  on  which  stands  tlie  village  of  Sewickley.  It  contains 
a great  many  rounded  metamorphic  boulders. 

Where  the  Beaver  road  crosses  Little  Sewickley  creek, 
the  Malioning  Sandstone  is  seen  in  a massive  stratum  near 
the  bridge,  and  has  been  quarried  extensively.  It  is  a coarse, 
grayish-white  rock,  specked  with  iron  stains,  and  makes  an 
excellent  building  stone,  as  it  splits  easily  into  most  any 
desired  shape,  and  withstands  the  action  of  the  elements 
remarkably  well. 

The  Brusli  Creek  limestone  is  seen  a short  distance  above 
the  bridge  along  the  road,  which  passes  up  Little  Sewickley. 
It  is  80  feet  above  the  creek,  and  is  a dark,  calcareous,  shaly 
rock,  filled  with  fossils.  It  is  frequenly  seen  along  the 
stream,  as  we  ascend  it,  and  two  miles  above  its  mouth  it 
comes  down  within  10  feet  of  the  creek,  and  the  Brush  creek, 
coal  is  seen  below  it,  in  the  following  section ; (Fig.  142.) 


1.  Massive  Sandstone,  Buffalo’  seen, 40' 

2.  Shales, 5' 

3.  Limestone,  Brash  Creek, 1' 

4.  Dark  Shales, lo' 

6.  Coal,  Brush  Creek, 1'  6" 

6.  Concealed  to  the  creek, 3' 


Here  the  Brush  Creek  coal  has  been  stripped  out  of  the- 
creek  bank  on  the  land  of  Mr.  McKane.  It  is  reported  to. 
be  quite  good,  though  too  thin  to  pay  for  drifting., 

12— Q 
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The  Limestone  above  it  is  very  hard  and  black,  and  con- 
tains many  fossils. 

The  Bnifalo  Sandstone  comes  dovm  to  the  creek  just  above 
this,  or  rather  the  creek  bed  comes  up  to  it,  for  the  stream’s 
bed  rises  faster  to  the  north  than  the  strata. 

At  the  mouth  of  Big  Sewicldey,  the  Mahoning  Sandstone 
is  seen  in  quite  a massive  cliff,  where  the  Beaver  road  crosses 
that  stream,  and  just  above  it  is  a quarry  on  the  Allegheny 
side.  The  rock  is  a very  fair  building  stone. 

The  Upper  Freeport  coal  should  there  be  seen  at  about 
the  level  of  the  Ohio  river,  but  is,  of  course,  concealed  by 
the  terrace  deposits,  if,  indeed,  it  exists  at  all,  which  is 
quite  doubtful,  since  at  no  point  along  the  Ohio,  between 
this  and  the  mouth  of  the  Beaver,  does  it  ever  attain  avail- 
able thickness.  Ascending  the  Big  Sewickley,  the  rocks 
rise  about  as  fast  as  the  stream’s  bed,  and  the  Mahoning 
Sandstone  is  seen  along  the  creek  for  a long  distance. 

On  the  steep  hill  side,  near  the  mouth  of  Big  Sewickley, 
we  see  the  following : (Fig.  143.) 


1.  Crinoidal  Limestone, 3' 

2.  Variegated  Shales, 25' 

3.  Concealed, 100' 

4.  Shales  and  Shaly  Sandstone,  Buffalo, 60' 

5.  Limestone,  Brush  Creek, 2' 

6.  Concealed, 80' 

7.  Massive  Sandstone,  Mahoning,  seen, 25' 

8.  Concealed  to  the  level  of  the  OMo, 10' 


The  Crinoidal  Limestone  is  very  full  of  fossils,  and  is 
scattered  in  large  blocks  all  over  the  hill. 

The  Buffalo  Sandstone  is  a mere  mass  of  sandy  shales, 
which,  however,  make  a steep  and  almost  peiqiendicular 
escarpuient  along  the  hill,  while  the  Brush  Creek  Lime- 
stone is  seen  in  large  square  masses  below,  where  it  has  slid 
down  from  its  bed. 
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Chapter  X. 

Beaver  Coehtt. 

31.  Economy  Township. 

This  lies  south  from  Xew  Se'vickley  township,  and  is 
bounded  on  the  south-east  by  Allegheny  county,  and  on 
the  west  by  the  Ohio  river.  No  important  streams  enter 
the  Ohio  within  the  township,  but  Big  Sewickley  hows 
along  its  south-east  border. 

At  the  mouth  of  Big  Sewickley  the  river  turns  and  hows 
north,  and  the  strata  rise  quite  rapidly,  so  that  at  the  west- 
ern line  of  the  township  the  Kittanning  coal  makes  its  ap- 
pearance above  the  Ohio,  at  the  mouth  of  Crow’s  run.  The 
loAver  coals  are  exposed  only  along  the  Ohio,  and  for  a short 
distance  back  into  the  country,  as  the  small  streams  fall  so 
rapidly  that  the  coals  are  very  soon  carried  under  their  beds. 

Along  Big  Sewickley,  the  strata  rise  as  fast  as  the 
stream’s  bed,  and  consequently  the  Upper  Freeport  coal 
should  be  found  at  about  25  to  30  feet  below,  anywhere  be- 
tween the  mouth  of  the  stream  and  the  mouth  of  McPher- 
son’ s branch. 

Two  miles  above  the  mouth  of  McPherson’s  branch  we 
see  the  following  in  descending  a hill  on  the  land  of  Mr. 
Hoenick,  at  the  mouth  of  Fink’s  run  : (Fig.  144.) 


1.  Limestone,  Pine  Creek, 2'  6'' 

2.  Concealed,  and  Sandy  Shales, 60' 

3.  Limestone,  Brush  Creek, 1'  8" 

4.  Sandy  Shales, 12' 

6.  Black  Slate,  seen, 2' 

6.  Concealed  to  the  level  of  the  creek, 25' 


No.  1 is  mdark,  grayish  stratum  somewhat  nodular, 
and  containing  many  fossil  shells,  crinoids,  &c.  It  is  the 
Pine  Creek  Limestone. 

No.  3 is  a very  hard,  compact,  arenaceous  limestone,  of 
a pinkish  tint  on  its  weathered  surface  and  contains  much 
iron.  It  is  also  fossiliferous,  holding  C lionet es,  Productus, 
&c.  No.  5 probably  represents  the  Brush  Creek  coal. 
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Near  Wall  Rose  post  office  some  very  high  hills  rise  to 
within  100  feet  of  the  Pittsburg  coal,  as  they  extend  200 
feet  above  the  Crinoidal  Limestone,  and  catch  the  White 
Limestone  on  their  summits,  Avhich  comes  90  to  100  feet 
below  that  coal. 

Jnst  north  from  Wall  Rose  post  office  the  Crinoidal  Lime- 
stone is  seen  above  the  road  in  fragments  strewn  over  the 
ground,  while  below  it  comes  the  great  bed  of  red  clay, 
here  30  feet  thick,  and  making  a conspicnous  mark  in  the 
roads  and  fields.  This  limestone  is  180  feet  above  the  bed 
of  McPherson’s  branch.  One  half  mile  north-west  from 
the  blacksmith’s  shop,  a coal  was  once  opened  on  the  land 
of  Mr.  Gross  in  the  snmmit  of  a high  knob.  It  comes  40 
feet  above  the  Crinoidal  Limestone,  and  is  therefore  the  Elk 
Lick  coal.  The  bank  has  long  been  abandoned,  as  there 
was  no  roof  above  the  coal,  and  it  conld  not  be  mined  to 
advantage.  It  is  reported  to  be  3 feet  thick.  Passing  north 
from  this  point  along  the  Beaver  and  Pittsbnrg  road,  the 
Crinoidal  Limestone  is  frequently  seen  near  the  summit  of 
the  hills,  and  always  accompanied  with  its  underlying  red 
and  variegated  clay. 

Near  the  northern  edge  of  the  township,  the  following 
section  is  seen  along  the  road  descending  from  McDonald’ s 
store  to  Crow’s  run  ; (Fig.  145.) 


1.  Limestone,  Crinoidal, 1'  6" 

2.  Eed  Clay, 30' 

3.  Sandy  Shales, 90' 

4.  Limestone,  Pine  Creek, 2' 

5.  Shales, 10' 

6.  Somewhat  massive  Sandstone,  Buffalo, 50' 

7.  Concealed  to  level  of  Crow’s  Eun, 120' 


No.  1 is  seen  near  the  top  of  the  hill  at  the  forks  of  the 
road,  and  the  red  clay  below  it  is  a conspicuous  landwork 
in  the  road  for  a long  distance. 

No.  4 is  seen  in  a bed  of  nodules  along  the  road,  and  is  a 
light  grayish  stratum,  and  also  fossiliferous. 

The  Buffalo  Sandstone  is  quite  massive,  and  forms  a cliff 
along  the  stream,  or  rather  a steeii  escarpment. 

The  Upper  Freeport  coal  must  be  near  the  level  of  the 
stream,  but  everything  is  covered  up  by  debris  and  nothing 
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can  be  seen.  Near  the  north-east  corner  of  Economy  town- 
ship, the  Brush  creek  coal  is  mined  on  the  land  of  Mr. 
Bock,  and  there  we  see  the  following : (Fig.  146.) 


1.  Limestone,  Brush  Creek, 1' 

2.  Dark  Shales, 12' 

3.  Coal,  Brush  Creek, 3' 


The  coal  is  mined  to  some  extent  for  local  siijiidy.  It  is 
a variable  seam,  sometimes  showing  3 feet  of  coal,  and 
again  running  down  to  2 and  even  1^  feet.  It  is  divided 
near  the  bottom  by  a parting  of  slate,  1 to  3 inches  thick. 
The  coal  has  a dull  luster,  is  somewhat  slaty  and  cannot  be 
used  for  smithing  purposes.  It  burns  very  well  in  the  grate, 
however,  and  is  of  much  value  to  the  immediate  neighbor- 
hood, which,  without  it,  would  be  very  badly  off  for  coal. 

The  shales  over  it  are  a dirty,  black  crumbling  mass,  and 
at  times  they  contain  so  much  bituminous  matter  as  to  re- 
semble a cannel  in  appearance. 

Returning  to  the  Ohio  at  the  mouth  of  Big  Sewickley  we 
find  a very  handsome  terrace  extending  along  the  river 
up  to  Economy,  where  it  forms  the  site  of  that  village,  120 
feet  above  the  Ohio.  Everything  along  the  river  front,  in 
the  vicinity  of  Economy,  is  covered  up  by  the  terraces,  but 
on  the  opposite  side  of  the  river  the  following  section  is 
seen,  which  will  answer  for  the  Economy  side  of  the  river 


as  well : (Fig.  147.) 

1.  Limestone,  Crinoidal, 4' 

2.  Red  Shales, 25' 

3.  Concealed, 100' 

4.  Finely  laminated  Sandstone,  Buffalo, 70' 

6.  Brush  Creek  Limestone, 4' 

6.  Dark  Shales, 12' 

7.  Coal,  Brush  Creek, 1'  8" 

8.  Sandstone,  Mahoning,  seen, 35' 

9.  Concealed  to  level  of  the  Ohio, 100' 


The  horizon  of  the  Upper  Freeport  coal  would  be  about 
50  feet  above  the  Ohio,  though  there  is  doubtless  no  work- 
able coal  here. 

The  Brush  Creek  Limestone  is  a black  mass  of  calcareous 
shale,  and  is  filled  with  fossils  ; the  Brush  creek  coal  is  a 
semi-cannel.  The  smut  of  this  coal  is  seen  along  the  road  just 
north-east  from  Economy,  and  also  the  limestone  above  it. 
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On  Legionville  run,  the  Mahoning  Sandstone  is  quarried 
one  half  mile  above  its  month  on  the  Harmony  tract.  It  is 
quite  a massive  rock,  and  makes  an  excellent  building 
stone,  being  very  compact,  grayish-white,  and  much  sjiecked 
with  oxide  of  iron. 

At  Baden  Station,  the  Lower  Freejport  coal  is  brought  up 
to  the  raikoad  level,  and  has  there  been  mined  near  the 
station  on  the  land  of  Mr.  Berry.  Here  we  see  the  folloAving  : 


(Fig.  148.) 

1.  Shales,  Sandy, 10  ' 

2.  Coal,  Lower  Freeport, li' — 2 ' 

3.  Fire  Clay, 1|' 

4.  Limestone,  Butler, 2 ' 

5.  Concealed  to  the  level  of  the  Ohio, 45  ' 


The  coal  was  once  mined  at  this  locality,  but  was  only  1^ 
feet  thick,  and  impure  at  that.  The  limestone  under  it,  is 
seen  very  finely  exposed  along  the  little  run  which  puts 
into  the  Ohio,  at  the  upper  end  of  Baden.  It  is  a very 
hard  compact  rock,  breaking  with  sharp  angular  fracture, 
is  a light  gray,  in  color,  and  much  brecciated.  It  also  con- 
tains small  iron  nodules.  It  was  once  burned  by  Mr.  Berry, 
but  did  not  slack  weU. 

The  Butler  limestone  is  also  seen  along  the  road,  opposite 
the  steam  mill  in  Baden. 

Tivebaugh  run  comes  into  the  Ohio  just  below  Baden  sta- 
tion, and  here  the  Lower  Freeport  is  mined,  a short  distance 
above  its  mouth,  by  Mr.  Lee.  The  coal  is  2^  feet  thick,  and 
has  a small  streak  of  slate  6 inches  below  its  top.  It  is  a tol- 
erably good  coal,  though  containing  rather  too  much  slate. 
It  has  a bright  shining  luster,  and  comes  out  in  handsome 
blocks. 

Just  above  this  a short  distance,  and  on  the  opposite  side 
of  the  run,  the  same  coal  is  mined  by  Mr.  Larkin,  and  there 
we  see  the  following  22^' : (Fig.  149.) 


1.  Slialy  Sandstone, 5' 

2.  Shales, 5' 

3.  Coal, 2'  6" 

4.  Concealed  to  Tivebaugh, 10' 


No  partings  are  seen  in  the  coal,  though  it  contains  too 
much  sulphur  for  smith’s  use. 

Passing  up  Tivebaugh,  the  Lower  Freeport  coal  soon  runs 
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under,  and  the  bed  of  the  stream,  rising  quite  rapidly,  comes 
up  to  the  Freeport  Limestone  a short  distance  above  the 
mouth  of  Davis’s  run.  Here  descending  from  the  hill  road 
we  get  the  following  section  279' : (Fig.  150.) 


1.  Limestone,  Crinoidal, 2' 

2.  Red  Clay, 30' 

3.  Concealed, 70' 

4.  Sandy  Shales, 00' 

5.  Limestone,  Brush  Creek, 1' 

6.  Concealed 20' 

r 1.  Coal, 12"  ^ 

7.  Coal,  Brush  Creek,.  . . ) 2.  Shale, 9"  V 3' 

( 3.  Coal, 15"  ) 

8.  Sandy  Shales,  and  thinly  bedded  Sandstone,  Mahoning,  . . 85' 

9.  Fire  Clay, 5' 

10.  Limestone,  Freeport, 3' 


The  Crinoidal  Limestone  is  seen  on  the  hill  near  Mr.  Cor- 
kon’ s,  along  the  road,  and  the  red  clay  is  a marked  feature 
below  it.  The  Brush  Creek  Limestone  is  here  separated 
from  the  underlying  coal  by  an  interval  of  20  feet,  which  is 
much  larger  than  customary,  the  usual  interval  being  only 
10  to  12  feet. 

The  limestone  itself  is  a very  hard,  compact  stratum,  and 
contains  much  iron,  in  fact  almost  enough  to  constitute  it 
an  ore.  The  coal  below  it  has  been  mined  by  Mr.  Davis, 
but  is  not  now  in  operation.  It  is  separated  into  two 
benches  by  a parting  of  slate  and  shale,  which  varies  from 
6 to  18  inches  at  the  expense  of  the  coal.  The  lower  bench 
is  best,  so  Mr.  Davis  informs  me,  the  upper  being  somewhat 
slaty. 

The  Mahoning  Sandstone  is  a mere  mass  of  sandy  shales, 
with  an  occasional  thin  sandstone  running  through  it.  The 
Upper  Freeport  coal  should  come  immediately  above  the 
Fire  Clay  No.  9,  but  it  is  here  entirely  absent,  being  repre- 
sented by  nothing  but  a black  slate  one  half  foot  thick  at 
the  top  of  the  Fme  Clay. 

The  Fire  Clay  is  very  pure,  and  would  doubtless  make 
excellent  fire  brick.  The  Freeport  Limestone  below  it  is 
seen  in  two  layers,  the  top  one  being  one  foot  thick  and 
having  a slaty  fracture,  while  the  lower  is  quite  compact, 
and  light  gray  in  color.  It  is  seen  in  the  bed  of  the  stream. 
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a sliort  distance  above  tbe  niontli  of  Davis’  Brandi  of  Tive- 
bang’li  run. 

At  Eemniington  Station,  tire  Darlington  coal  is  seen  at 
the  road-side  12  feet  above  the  track,  coming  immediately 
under  the  Freeport  Sandstone,  and  being  1^-  feet  thick.  It 
has  been  stripped  near  Mr.  Mnsgrave’s,  and  is  a tolerably 
good  coal. 

Passing  north  along  the  railroad  from  this  point,  we  see 
the  strata  rising  quite  rapidly,  and,  at  the  mouth  of  Crow’ s 
run,  the  Kittanning  coal  comes  up  to  the  level  of  the  rail- 
road track,  and  descending  the  steep  hill,  we  see  the  fol- 
lowing section  of  227' : (Fig.  151.) 


1.  Mahoning  Sandstone,  massive,  seen, 30' 

2.  Concealed, 115' 

3.  Massive  Sandstone,  Freeport,  seen, 20' 

4.  Coali  Darlington,  . . (Upper  Kittanning) Blossom. 

5.  Concealed, 20' 

6.  Shales,  dark  at  bottom,  and  containing  Iron  Ore,  . . 25' 

7.  Coal,  Kittanning, 2' 

8.  Fire  Clay, 8' 

9.  Sandstone  to  bed  of  Crow’s  Eun, 2' 


Here  the  Mahoning  Sandstone  has  been  extensively  quar- 
ried on  the  land  of  Mr.  Conway.  It  is  a very  massive  rock, 
quite  coarse,  and  even  conglomeratic  in  some  portions,  and 
is  a line  building  stone. 

Only  the  lower  part  of  the  Freeport  sandstone  is  seen,  but 
it  is  very  massive,  and  immediately  under  it  comes  the  blos- 
som of  the  Darlington  coal. 

The  shales,  separating  the  Darlington  and  Kittanning 
coals,  are  dark  in  the  lower  part,  and  are  filled  with  kid- 
ney iron  ore  as  usual. 

The  Kittanning  coal  has  been  opened  on  the  land  of  Mr. 
Conway.  It  is  2 feet  thick,  but  rather  poor  in  quality,  as 
it  contains  much  pyritous  slate.  It  was  once  mined  for  local 
use,  but  has  now  been  abandoned.  The  large  bed  of  Fire 
Clay  below  it  is  very  pure  looking. 

The  Kittanning  coal,  being  only  10  feet  above  the  bed  of 
Crow’ s run,  passes  under  that  stream  a few  rods  above,  and 
a very  short  distance  up  the  stream  we  come  to  an  opening 
in  the  Darlington  coal,  on  the  land  of  Mr.  Conway,  near  the 
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northern  boundary  of  the  township,  and  there  we  see  the 


following  76' : (Fig.  152.) 

1.  Massive  Sandstone,  Freeport, 40' 

2.  Coal,  Darlington, 1'  4" 

3.  Concealed  to  level  of  Crow’s  Run, 35' 


The  Freeport  Sandstone  is  seen  extending  along  the  creek 
bank,  in  a massive  perpendicular  clitf.  It  rests  immediately 
upon  the  Darlington  coal,  which  shows  a thickness  of  only 
16  inches  at  the  mouth  of  the  drift,  but  thickens  up  to  18 
inches  further  in  the  hill.  It  contains  more  slate  than  usual 
for  this  coal. 

32.  New  SewicTcley  Township,  Beaver  County. 

This  lies  directly  north  from  Economy,  and  adjoins  the 
Butler  county  line. 

Brush  creek  enters  it  from  the  east,  near  its  central  line, 
and  flows  diagonally  across  it,  leaving  the  townshi]3  in  its 
north-western  comer.  Crow’ s run  is  the  only  other  stream 
of  any  importance,  and  drains  the  southern  portion  of  the 
township. 

The  horizon  of  the  Upper  Freeport  coal  is  exposed  through- 
out the  entire  course  of  Brush  creek,  and  for  some  distance 
along  Crow’s  run,  and  along  the  Ohio  river  front  of  the 
township ; but  Yuth  these  exceptions,  the  surface  is  occu- 
pied entirely  by  the  Barren  Measures. 

Passing  up  Crow’ s run,  from  the  point  Avhere  we  left  it  at 
the  Economy  line,  we  find  a great  many  openings  have  been 
made  on  the  Darlington  coal  along  that  stream.  Just  in  the 
edge  of  the  township,  we  see  the  following,  on  the  land  of 
Mrs.  Robinson  182' ; (Fig.  153.) 


1.  Massive  Sandstone,  ^Mahoning,  seen, 30' 

2.  Concealed, 100' 

3.  Massive  Sandstone,  Freeport, 40' 

4.  Coal,  Darlington,  . . (Upper  Kittanning) 1'  8" 

5.  Concealed  to  Crow’s  Run, 10' 


Here,  at  the  top  of  the  hill,  is  a quarry  in  the  Mahoning 
Sandstone,  on  the  land  of  Mrs.  Robinson.  The  bottom  of 
the  stratum  is  not  seen,  but  the  rock  shows  a massive  face 
of  30  feet  to  top  of  the  hill.  The  rock  is  a very  fine  build- 
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ing  stone,  and  contains  many  quartz  pebbles  in  some  parts 
of  it. 

Every  tiling  is  covered  up  in  tlie  interval.  No.  2.  The 
Freeiiort  Sandstone  is  seen  in  a vertical  cliff  along  the  stream, 
and  is  somewhat  flaggy  in  its  lower  part. 

The  Darlington  coal  is  quite  imre,  and  is  a very  rich,  oily 
coal,  having  a bright  shining  luster.  There  is  one  half  foot 
of  slaty  cannel  on  top  of  it  liere. 

Passing  up  the  stream  we  find  the  last  opening  in  the 
Darlington  coal  before  it  sinks  below  water  level  on  the 
land  of  Mr.  Smith,  just  below  the  forks  of  Crow’s  run, 
where  it  is  20  to  22  inches  thick,  with  the  slaty  cannel  still 
seen  resting  on  its  top. 

Just  above  the  forks  of  the  stream,  we  get  the  folloiving, 
in  descending  a steep  hill  to  the  creek  near  the  old  mill 
site  130' : (Fig.  154.) 


1.  Massive  Sandstone,  Mahoning,  seen, 40' 

2.  Concealed, 5' 

3.  Limestone,  Freeport, 2' 

4.  Concealed, 20' 

5.  Sandy  Shales, 35' 

6.  Coal,  Lower  Freeport, 1'  to  2' 

7.  Sandy  Shales, 8' 

8.  Limestone,  Butler, 3' 

9.  Sandy  Shales  to  the  level  of  Crow’s  Run, 15' 


Tlie  Mahoning  Sandstone  attains  a large  develojnnent  and 
numerous  quarries  are  being  operated  on  it  here.  It  is  a 
very  massive  stratum,  and  is  a grayish  white  rock,  which 
splits  into  blocks  of  any  size,  and  dresses  quite  freely.  A 
vast  quantity  of  building  stone  has  been  hauled  from  this 
locality  to  Baden,  and  shipped  on  the  Pittsburg,  Fort 
Wayne  and  Chicago  railroad  to  Pittsburg  and  other  cities. 

The  Upper  Freeport  coal  is  doubtless  very  thin,  as  only  a 
small  blossom  of  coal  is  seen  in  No.  2. 

The  Freeport  Limestone  occurs  along  the  road,  which  de- 
scends to  Crow’s  run  at  this  point.  It  is  a light  gray,  com- 
pact rock,  and  weathers  with  a peculiarly  wrinlded  appear- 
ance. It  is  buff  on  its  weathered  surface. 

The  Lower  Freeport  coal  has  been  stripped  along  the  hill 
and  used  in  burning  the  limestone  below  it.  It  varies  from 
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one  to  two  feet  in  thickness,  and  is  quite  slaty  in  places. 
Just  above  the  old  mill  it  has  been  drifted  upon  by  Mr. 
Smith,  and  is  there  two  feet  thick,  with  a parting  of  slate 
one  inch  thick  near  the  middle. 

The  Butler  Limestone  has  been  quarried  and  burned.  It 
is  a very  rough  looking  rock,  being  very  much  brecciated, 
and  containing  small  nodules  of  iron  ore  sticking  out  over 
it.  It  is  of  a grayish  blue  color  and  non-fossiliferous.  It 
is  said  to  have  made  very  good  lime,  though  it  was  qidte 
difficult  to  slack. 

A boring  was  once  made  for  oil  at  this  point,  and  a coal 
is  reported  at  75  feet  below  the  Lower  Freeport — this  would 
be  the  Darlington. 

Passing  up  Crow’s  run,  above  this  the  Mahoning  Sand- 
stone dips  rapidly  down,  and  is  soon  seen  forming  a massive 
wall  on  either  side  of  the  stream,  which  here  Hows  in  a mere 
gorge,  cut  out  of  this  rock,  and  it  finally  passes  below  the 
stream  one  mile  above  the  old  mill  site  ; then  the  fall  of  the 
stream  is  much  less  rapid,  and  the  strata  soon  commence  to 
rise  faster  than  the  stream’s  bed,  and  where  the  Mahoning 
Sandstone  re-appears  one  and  a half  mdes  above  it  is  a 
mere  mass  of  sandy  shales. 

Near  the  head  of  Crow’s  run,  the  Brush  Creek  coal  is 
mined  on  the  land  of  Mrs.  Steel,  and  there  we  get  the  fol- 
lowing section  of  it : (Fig.  155.) 


1.  Dark  Shales, 8' 

/ 1.  Coal 2'  j 

2.  Coal  (Brush  Creek),  . . ) 2.  Slate, 0'  i"  > 2'  65" 

( 3.  Coal, 0'  6 " ) 


Blocks  of  the  Brush  Creek  Limestone  are  seen  in  the 
debris  above  the  mouth  of  the  bank,  but  its  exact  horizon 
was  concealed.  The  coal  has  a duU  slaty  look,  and  is  rather 
poor.  It  is  mined  for  local  supply. 

Passing  up  on  the  hill  above  this  we  come  to  the  Crinoi- 
dal  Limestone,  near  the  Baptist  church,  195  feet  above  the 
coal.  The  red  clay  is  there  seen  under  it  near  the  church. 

A short  distance  east  from  Mrs.  Steel’ s opening,  the  coal 
is  mined  on  the  land  of  Mr.  Lovell,  at  whose  drift  we  see 
the  following:  (Fig.  156.) 
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1.  Limestone,  Brush  Creek, 1' 

2.  Dark  Shales, 12' 

r 1.  Coal, 2'  0"  j 

3.  Coal  (Brush  Creek),  . . ] 2.  Slate, 1"  V 2' 7" 

( 3.  Coal, 6"  ; 

4.  Fire  Clay,  seen, 2' 


Mr.  Lovell  mines  this  coal  quite  extensively  for  country 
supply,  as  there  is  no  other  coal  near,  except  Mrs.  Steel’s. 
The  coal  is  very  fair  looking  and  is  bright  and  lustrous. 

Mr.  Lovell  says  the  smiths  have  used  it  successfully. 

Passing  over  to  Brush  creek,  we  lind  the  Freeport  Lime- 
stone exposed  in  the  bank  of  the  creek  where  the  road 
crosses  it  Just  below  Harkin’ s saw-mill.  Here  the  lime- 
stone is  3 to  4 feet  thick  in  two  layers. 

The  coal  above  it  is  only  10  inches  thick,  as  proven  by 
Mr.  Harkin,  who  sunk  a small  shaft  to  it  through  the  sur- 
face debris.  One  mile  above  this,  just  in  the  edge  of  But- 
ler county,  it  is  four  feet  thick. 

The  Mahoning  Sandstone  is  quite  massive,  and  Mr.  Goeh- 
ring  has  a quarry  in  it  near  the  saw-mill. 

Keeping  on  down  Brush  creek  in  a north-west  direction, 
the  Upper  Freeport  coal  and  its  underlying  Limestone  are 
frequently  seen,  though  the  coal  does  not  attain  workable 
dimensions.  The  strata  keep  pretty  much  on  the  same 
level,  neither  rising  no  falling  until  we  come  to  Unionville. 
Here  the  Upper  Freej)ort  coal  was  once  mined  on  the  land 
of  Mr.  Burns,  at  the  road-side  near  Noss’s  saw-mill,  where 
it  is  reported  to  have  been  2 feet  thick. 

One  half  mile  south  from  Unionville  on  a small  stream, 
the  Upper  Freeport  has  been  mined  on  the  land  of  Mr. 
Casper  Zahn,  where  we  see  the  following  40':  (Fig.  157.) 


1.  Massive  Sandstone,  Mahoning,  seen, 20' 

2.  Concealed, 5' 

3.  Coal,  Upi^er  Freeport, 1'  6"  to  20" 

4.  Fire  Clay,. 2' 

5.  Limestone,  Freeport, 2' 


Here  the  Mahoning  Sandstone  is  quarried  on  the  land  of 
Mr.  Lutz.  It  is  a very  firm,  compact  rock,  and  makes  a 
splendid  building  stone. 

The  coal  below  it  has  been  mined  and  also  stripped  out  of 
the  little  bottom.  It  is  only  18  to  20  inches  thick,  but  of 
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excellent  quality.  The  Freeport  Limestone,  below  it,  is 
very  nodular  and  ferruginous. 

Descending  the  Rochester  road  to  Unionville,  we  see  the 
following  exposure  of  225' : (Fig.  158.) 


1.  Sandy  Shales, 45' 

2.  Coal, 1' 

3.  Sandstone  and  Sandy  Shales, 30' 

4.  Black  Carbonaceous  Shales,  ...  10' 

5.  Variegated  Sandy  Shales, 60' 

6.  Fire  Claj%  with  a streak  of  Coal  at  the  top, 4' 

7.  Mahoning  Sandstone, . . 35' 

8.  Coal,  Upper  Freeport, Blossom. 

9.  Concealed  to  the  level  of  Brush  Creek, 40' 


No.  4 is  very  probably  the  horizon  of  the  Brush  Creek 
coal.  Just  across  the  loiver  bridge  at  Unionville,  the  Upper 
Freeport  coal  is  seen  in  Mr.  Zahn’s  spring-house,  where  it 
is  18  inches  thick  and  45  feet  above  the  creek.  One  half 
mile  below  this  a coal  was  once  opened  and  mined  on  the 
land  of  Mr.  Burns  at  an  elevation  of  100  feet  above  the 
creek,  and  50  feet  above  the  Upper  Freeport  coal.  The 
mine  is  not  now  in  operation,  but  it  is  reported  somewhat 
slaty,  which  made  it  extremely  hard  to  dig. 

Two  miles  below  Unionville  the  Upper  Freeport  coal  is 
mined  on  the  land  of  Mr.  Cunning,  and  there  we  see  the 
following  80'  : (Fig.  159.) 


1.  Sandy  Shales, 5 ' 

2.  Coal,  Upper  Freeport, 0'  to  4 ' 

3.  Fire  Clay, 3 ' 

4.  Limestone,  Freeport, 2|' 

5.  Concealed  to  level  of  Brush  Creek, 65  ' 


Here  the  Ujiper  Freeport  becomes  locally  workable.  It 
is  quite  variable,  however  ; for,  when  followed  to  the  south, 
it  runs  out  almost  entirely,  but,  in  other  directions,  it  thick- 
ens up  to  4 feet.  The  coal  is  very  bad,  being  full  of  pyri- 
tous  slate,  and  burns  out  a grate  in  a very  short  time. 

Big  Knob,  an  index  of  the  former  extent  of  the  Coal 
Measures  northward. 

Near  the  center  of  the  township,  a high  knob  of  land,  of 
oval  or  elliptical  shape,  extends  up  300  feet  above  any 
of  the  surrounding  hills.  This  is  known  as  Big  Knob.  It 
can  be  seen  for  a long  distance,  and  is  the  most  elevated 
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point  in  the  district,  its  summit  being  about  1,450  feet  above 
tide.  I was  anxious  to  know  what  had  preserved  this  ele- 
vated point  from  the  erosion  which  has  leveled  down  all  its 
neighboring  hills,  so,  ascending  it,  I found  a steep  escarp- 
ment extending  around  it  near  the  summit,  and  this  is 
formed  by  the  Morgantown  Sandstone,  which  there  caps 
the  hill  and  has  preserved  it  from  the  general  waste.  Tiris 
massive  sandstone  is  known  to  be  the  Morgantown,  because 
the  Crinoidal  Limestone  is  seen  100  feet  below  the  summit 
of  the  knob.  Standing  on  this  elevated  point  and  gazing 
out  on  the  hills  and  valleys,  far  below,  one  can  form  some 
idea  of  the  tremendous  erosion  to  which  the  coal  rocks  have 
been  subjected,  and  of  the  former  northward  reach  of 
strata,  now  only  seen  far  to  the  south  ; for  this  is  the  only 
point  at  which  the  Morgantown  Sandstone  is  seen  for  15 
miles  to  the  south-east. 

At  Freedom  we  get  the  following  section  descending  the 
steep  hill  back  from  the  village  to  Dutchman’ s run  287' : 


(Fig.  160.) 

1.  Sbaly  Sandstone,  Mahoning,  seen, 2r/ 

2.  Coal,  Upper  Freeport, Blossom. 

3.  Concealed, 100' 

4.  Coal,  Darlington,  . . . (Upper  Kittanning) Blossom. 

5.  Shales,  and  concealed, 50' 

6.  Coal,  Kittanning,  . . . (Lower  Kittanning) 2'  6" 

7.  Fire  Clay 10' 

8.  Concealed  to  the  level  of  the  Ohio, 100' 


Here  the  Kittanning  coal  has  been  mined  at  several  points 
along  Dutchman’s  run.  It  is  utterly  worthless,  however, 
and  seems  only  to  be  used  when  nothing  else  can  be  ob- 
tained. The  fire  clay  under  it  is  very  good,  and  is  manu- 
factured into  fire  brick  by  Mr.  Bryon,  of  which  it  makes  an 
excellent  quality. 

33.  Rochester  TownsMg),  Bearer  County. 

This  is  a small  area,  which  surrounds  and  includes  the 
borough  of  Rochester,  at  the  mouth  of  the  Big  Beaver. 

It  borders  on  the  Ohio  and  Big  Beaver  rivers,  and  all  the 
streams  passing  through  it  are  small,  heading  up  in  the  high- 
lands, and  descending  vdth  a rapid  fall  to  the  rivers. 

A short  distance  above  Freedom,  the  Kittanning  coal  is 
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mined  on  the  land  of  Mr.  Lacock,  and  there  it  shows  the 
foUoAving  structure  112' : (Fig.  161.) 


1.  Coal,  . . . . j ^ . . . 8"  > 

2.  Slate,  . . . . > Kittannlng  Coal.  ) . . . 1"  to  2''  > 2'  5" 

3.  Coal,  . . . . ) C ...  1'  8"  3 

4.  Eire  Clay,  . . ' 10' 

5.  Concealed  to  the  Ohio  Elver, 100' 


This  coal  is  very  bad,  containing  so  much  pyritous  slate 
as  to  be  almost  worthless.  The  tire  clay  below  it  is  quite 
pure,  however. 

Gas-well. — About  half  way  between  Rochester  and  Free- 
dom, the  Rochester  Tumbler  Co.  bored  for  gas.  A record 
was  kept  on  a black-board  in  the  drill-room,  and,  when  gas 
was  struck,  it  caught  fire,  and  derrick,  record,  and  all  were 
consumed,  so  that  very  little  could  be  learned  of  the  suc- 
cession. However,  a sand  was  struck  at  916  feet,  which 
flows  from  seven  to  eight  barrels  of  a dark  green  oil  per  week. 
The  well  commences  76  feet  below  the  Kittanning  coal ; 
hence  this  oil  comes  from  one  of  the  Butler  county  oil-sands. 
The  interval  here,  from  the  Kittanning  to  the  Upper  Free- 
port, is  180  feet,  which,  added  to  the  other  intervals,  give 
180-|-76-l-916=:l, 170  feet  oil-horizon  helow  U^pper  Freeport 
coal.  In  Butler  county,  the  interval  between  the  Upper 
Freeport  coal  and  the  first  oil  sand  is  1,160  to  1,200  feet. 
The  oil  obtained  at  Rochester  is  47  gravity.  Considerable 
gas  is  obtained  in  the  same  oil-rock,  and  is  used  in  the  man- 
ufacture of  tumblers. 

The  terraces  at  the  mouth  of  the  Big  Beaver  have  been 
described  in  the  general  discussion. 

Just  above  the  mouth  of  the  Big  Beaver,  we  get  the  fol- 
lowing section  of  148'  on  its  left  bank : (Fig.  162.) 


1.  Shaly  Sandstone, 10' 

2.  Coal,  Darlington, 1'  2" 

3.  Shales,  containing  Iron  Ore  at  bottom, 30' 

^ 1.  Coal, 6"  ^ 

4.  Coal,  Kittanning,  . . . ) 2.  Slate, 1"  V 2' 

t 3.  Coal, 1'  5"  3 

5.  Fire  Clay,  seen, 6' 

6.  Concealed  to  the  level  of  the  Ohio  Eiver, 100' 


Here  the  Kittanning  coal  is  mined  by  Mr.  Fell.  It  is  quite 
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impure,  containing  much  sulphur,  in  binders,  and  is  also 
slaty.  It  is  separated  into  two  benches  by  a parting  of  hard 
sulphurons  slate,  which  varies  in  thickness  from  1 to  2 
inches.  The  coal  below  this  jiarting  is  better  than  that  above. 

The  Darlington  coal  was  once  opened  immediately  above 
the  Kittanning,  but  it  was  only  14  inches  thick,  and  was  not 
followed  further. 

The  fire  clay  under  the  Kittanning  coal  is  very  pure  and 
good,  and  is  used  in  the  manufacture  of  fire-brick. 

One  fourth  of  a mile  above  this,  McKinley’s  run  puts  into 
the  left  bank  of  the  Beaver,  and  along  it  the  Kittanniny  coal 
is  extensively  mined. 

In  ascending  the  run,  the  first  works  are  Mr.  Smith’ s,  then 
Mr.  Moulter’s,  and  last,  just  before  the  coal  passes  under  the 
stream,  it  is  mined  by  Mr.  McLaughlin,  at  whose  drift  we 
see  the  following  92' : (Fig.  163.) 


1.  Sandstone,  Freeport,  tolerably  massive, 50' 

2.  Sandy  Shales, 10' 

3.  Coal,  Darlington,  . . (Upper  Kittanning) 1'  4" 

4.  Shales, 25' 

^ 1.  Coal, ...  7 '' 

5.  Coal,  Kittanning,  . . . . ) 2.  Slate,  . . |"to2"  V 2' 

( 3.  Coal,  ...  1'  5 " ) 

6.  Fire  Clay,  seen, 4' 


The  coal  is  quite  sulphurous,  though,  with  care,  it  can  be 
much  improved,  since  the  most  of  the  sulphur  comes  out  in 
large  “binders,”  which  can  be  removed  with  a little  trouble. 
The  coal  shows  the  same  section  at  all  the  banks  on  this  run. 

Three  fourths  of  a mile  above  the  month  of  McKinley’s 
run,  Whistler’ s run  puts  into  the  Big  Beaver  through  Bridge- 
water,  and  a short  distance  up  it  we  see  the  following,  at 
the  coal- works  of  S.  Barnes  & Co.,  126' : (Fig.  164.) 


1.  Dark  Shales,  containing  Iron  Ore, 20' 

■,  1.  Coal,.  . . 6''  \ 

2.  Coal,  Kittanning,  . . . . ( 2.  Slate,  . . 1"  to  2''  > 2' 

) 3.  Coal,  ...  1'  5"  ) 

3.  Fii-e  Clay, 7' 

4.  Sandstone  and  Sandy  Shales, 60' 

5.  Limestone,  Ferriferoics, 1|'  to  2' 

6.  Concealed  to  the  level  of  the  Beaver, 35' 


The  coal  is  of  tolerably  fair  quality  here,  having  much 
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less  sulphur  in  it  than  at  the  banks  below.  It  is  richly 
bituminous  in  the  lower  part,  and  is  lustrous  and  brilliant. 

The  Kittcinning  fire  clay  is  of  superior  quality.  This  is 
the  bed  from  which  the  large  fire-brick  manufactory  of  S. 
Barnes  & Co.,  of  Bridgewater,  obtains  its  clay.  The  lire- 
brick  and  furnace  lining  made  there  are  highly  recom- 
mended by  the  iron  men  of  the  Mahoning  and  Shenango 
valleys.  Only  about  five  to  six  feet  of  the  fire  clay  is  used, 
as  the  lower  part  is  too  silicious.  It  is  very  hard  when  first 
taken  out,  but  soon  moulders  down  to  a plastic  clay. 

The  Ferriferous  Limestone  makes  its  first  appearance  in 
the  section  at  this  point,  it  having  been  concealed  in  all 
those  below  this,  along  the  Beaver  and  Ohio.  It  is  about 
ten  feet  below  the  level  of  the  railroad  track,  and  is  some- 
what impure.  It  is  filled  with  its  common  fossils,  viz : 
Spirifer  cameratus,  S.  lineatus,  Productus  longispinus^ 
Chonetes  mesoloba,  &c. ; and  also  an  abundance  of  Crinoidal 
fragments. 

Mr.  Lord  mines  the  Kittanning  bed  opposite  Barnes’ 
opening. 

One  half  mile  above  the  mouth  of  Whisler’ s run,  the  coal 
is  mined  by  Mr.  Moore,  and  there  we  see  the  following  : 


(Fig.  165.) 

1.  Coal,  Kittanning, 2' 

2.  Fire  Clay, 8' 

3.  Sandstone  and  Shales, 42' 


4.  Limestone,  Ferriferous,  seen  to  the  level  of  the  E.  E.  track,  5' 

Here  the  Ferriferous  Limestone  has  become  quite  massive, 
and  has  resumed  that  peculiar  weathered  appearance  which 
it  so  often  presents  when  of  considerable  thickness  ; it  has 
a shriveled  aspect,  from  its  face  being  traversed  with  wavy 
lines  of  weathering.  It  is  a very  compact, hard,  bluish  gray 
rock,  and  crowded  with  fossils. 

SL  Pulaski  Toionship,  Bearer  County. 

This  lies  immediately  north  from  Rochester,  and  partly 
surrounds  the  latter  on  the  east.  The  Big  Beaver  river 
forms  its  western  boundary,  and  it  encloses  the  borough  of 
New  Brighton,  which  occupies  the  banks  of  the  same 
stream.  Block-house  run  is  the  only  stream  of  any  con- 
13— Q. 
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sequence  Avhicli  flows  tlirongli  it.  This  rises  in  tlie  eastern 
and  northern  parts  of  the  township,  and  empties  into  the 
Beaver,  jnst  below  New  Brighton  borough. 

Most  of  the  surface  is  occupied  by  the  Lower  Coal  Series, 
but,  in  the  eastern  part  of  the  township,  the  Barren  Meas- 
ures cover  up  everything  after  the  Upper  Freeport  coal  has 
got  beneath  the  streams. 

Passing  on  up  the  Beaver  from  where  we  left  off  in  Ro- 
chester township,  we  find  Paved  run  putting  into  Block- 
house, a short  distance  above  the  latter’s  mouth  ; and,  on 
this  little  stream,  we  get  the  following  section  of  214'  on  the 
land  of  Messrs.  Chamberlin  & Mendenhall : (Fig.  166.) 

1.  Massive  Sandstone, 30' 


2.  Coal, . . . (local) 0' 


■ Freeport, 45' 


3.  Sandstone, 15'  I 

4.  Coa!,  Darlington, 

5.  Shales,  containing  Iron  Ore, 

^ 1.  Coal,  . . 

C.  Coal,  Kittanning,  ...  V 2.  Slate,  . 

J 3.  Coal,  . . 

7.  Fire  Clay, 

8.  Shaly  Sandstone, 54' 

' 1.  Limestone,.  . . . 2|'  ) 

2.  Shale, q'  I 


6 ' 

1"  to  3' 
'6" 


1'  6" 
25' 

2' 

6' 


9.  Limestone,  Ferriferous,  { 3.  Limestone,.  ...  1 

4.  Shale, 3 


8'  6" 


, 5.  Limestone, .... 

10.  Dark  Shales, 15' 

11.  Concealed  to  level  of  Beaver, 65' 

The  Kittanninfi  coal  is  mined  by  Chamberlain  & Menden- 
hall. It  is  a tolerably  fair  coal,  though  it  contains  consider- 
able sulplinr. 

The  Darlington  coal  is  exposed  above  it,  and  is  seen  to  be 
a very  jiure  coal. 

The  shales  separating  these  two  coals,  contain  immense 
quantities  of  iron  ore,  in  huge  nuggets. 

Coal  hed  in  the  Freeport  flandstone. — No.  2 is  a local 
streak  of  coal  which  here  comes  in  the  Freeport  Sandstone, 
the  upper  part  of  which  is  massive. 

The  Ferriferous  Limestone  shows  a queer  freak  of  split- 
ting up  into  three  layers,  separated  by  shales.  Each  layer 
is  quite  compact,  and  crowded  with  fossils.  It  was  once 
quariied  near  liere,  and  Imrned. 
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The  Kittanning  Fire  Clay  is  very  good. 

Three  fourths  of  a mile  above  this  we  get  the  following 
section  of  220'  descending  the  hill  past  the  Terra  Cotta- 
Works  of  Messrs.  Elverson  & Sherwood  : (Fig.  167.) 


1.  IMassive  Sandstone,  Butler, 

2.  Coal,  Lower  Freeport, 

3.  Concealed, 

4.  Coal,  Darlington,  . . . (Upper  Kittanning) 


5.  Fire  Clay, 

6.  Shales, 

. 1.  Coal, 6" 

7.  Coal,  Kittanning,  . . . ) 2.  Slate, 1'' 

( 3.  Coal, 1'  5" 

8.  Fire  Clay, 

9.  Shales  and  Shaly  Sandstone, 

10.  Limestone,  Ferriferous, 

11.  Shales, 


12.  Concealed  to  level  of  Black  House  Run, 


Blossom. 

80' 

1'  4" 
3' 

26' 

2' 


8' 

55' 

3' 

3' 

14' 


The  Butler  Sandstone  No.  1,  has  been  quite  extensively 
quarried  by  Mr.  Smith.  It  is  a very  compact,  coarse,  yel- 
lowish-white rock,  and  makes  a line  building  stone. 

The  Lower  Freeport  is  represented  by  the  blossom  of  a 
coal  seen  at  the  base  of  this  sandstone. 

A tine  terrace  occurs  20  to  25  feet  below  the  level  of  this 
last  stratum  ; it  is  covered  with  a very  thick  coating  of  clay, 
which  is  used  in  the  manufacture  of  plant  pots,  by  Messrs. 
Elverson  & Sherwood. 

The  Darlington  coal  is  seen  in  the  bank  near  the  Terra 
Cotta- Works. 

The  Kittanning  coal  mined  here  is  a very  superior  coal, 
being  pitchy,  brilliant,  and  free  from  the  pyritoiis  slate, 
which  renders  it  so  bad  at  other  mines.  It  is  used  at  the 
Terra  Cotta-Works  in  burning  their  wares. 

The  Kittanning  under -clay  at  this  locality  is  a superior 
article  for  terra  cotta  ware.  It  is  manufactured  by  Messrs. 
Elverson  & Sherwood  into  all  kinds  of  flower  pots,  vases, 
rustic  baskets,  statuary,  &c.  The  wares  of  Elverson  & 
Sherwood  received  the  first  premium  over  all  competitors 
of  their  class  at  the  Pittsburg  Industrial  Exposition  in 
1875.  The  Terra  Cotta  establishments  along  the  Ohio  river 
which  get  their  clay  from  this  same  stratum  were  then  in 
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comxDetition.  Clay  of  three  grades  of  fineness  is  used  in 
making  different  articles. 

Messrs.  Elverson  & Sherwood  inform  me  that  the  clay 
Avhich  has  been  exposed  along  the  edge  of  the  rock,  or 
rather  where  there  is  no  rock  covering,  is  the  best  for  terra 
cotta  ware,  as  it  vitrifies  with  more  ease. 

The  Kittanning  coal  is  also  mined  here  by  Mr.  Conch, 
Smith,  and  others. 

Idle  Ferriferous  Limestone  was  once  quarried,  and  burned 
for  cement,  which  was  used  in  building  the  locks  on  the  old 
Erie  and  Pittsburg  canal.  It  is  impure  and  sandy,  but  filled ' 
with  fossils,  Productus  longispinus  being  especially  abund- 
ant. 

Above  this  one  fourth  of  a mile,  and  opposite  Butler 
Street,  the  coal  is  mined  by  ’ Squire  Glass,  who  also  has  a 
fire-lirick  establishment,  and  descending  to  the  run  we  get 
the  following  section  of  92' : (Fig.  168.) 


1.  Dark  Shales,  containing  Iron  Ore, 10' 

, 1.  Coal, 7"  j 

2.  Coal  (Kittanning),  . . • s 2.  Slate, 1"  ( 2' 

( 3.  Coal, 1'  4"  ) 

3.  Fire  Clay, 8' 

4.  Sandy  Shales  and  Sandstone, 60' 

5.  Limestone,  Ferriferous, 2' 

6.  Concealed  to  level  of  Biock-House  Run, 10' 


Here  the  Kittanning  under-clay  is  burned  into  fire-brick 
at  the  establishment  of  Mr.  Glass. 

The  Ferriferous  Limestone  has  been  quarried  out  along 
the  road  for  burning.  It  is  somewhat  impure,  as  it  always 
is,  when  thin. 

Up  Block-House  run,  one  mile  above  Glass’s,  we  come 
to  several  openings  in  the  Kittanning  coal,  among  which 
are  those  of  Mr.  Fish,  Evan’s,  Funkhauser,  and  others. 
The  coal  is  not  so  pure  as  at  the  Terra  Cotta- works,  con- 
taining considerable  suliDliur  and  slate. 

The  Darlington  Blacksmith  Coal : — 

Mr.  Bentley  has  an  opening  in  the  Darlington  coal  a 
short  distance  above  Mr.  Fish’s  ; it  is  18  inches  thick,  and 
35  feet  above  the  Kittanning.  It  is  remarkably  pure,  and 
free  from  sulphur,  and  is  termed  the  “ Blacksmith  coal,” 
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as  it  is  prized  by  the  smiths,  above  all  other  coals.  It  is 
richly  bituminous,  and  the  layers  of  bitumen  are  interlami- 
nated  with  mineral  charcoal. 

The  Kittanning  coal  is  last  mined  by  Mr.  Barrett,  a short 
distance  above  this,  at  the  forks  of  the  run,  by  a shaft  18 
feet  deep,  as  the  strata  are  dipping  rajiidly  to  the  east. 
Descending  from  the  summit  of  the  hill  at  this  point  we 
get  the  following  section  of  205' : (Fig.  169.) 


1.  !Massive  Sandstone,  Mahoning, 30' 

2.  Concealed, 50' 

3.  Coal,  Lower  Freeport, 1' 2" 

4.  Sandstone, Shales,  and  concealed, 80' 

5.  Coal,  Darlington,  . . (Upper  Kittanning) 1'  6" 

6.  Sandstone  and  Shales, 40' 

7.  Coal,  Kittanning,  in  Barrett’s  shaft, 2' 


The  Mahoning  Sandstone  is  very  massive,  and  huge  blocks 
of  it  are  scattered  over  the  hill.  On  another  hill,  just  across 
from  this  to  the  west,  this  rock  is  quarried  extensively  by 
Mr.  Fish.  It  is  a fine  building  stone  ; some  quartz  pebbles 
occur  in  it. 

The  Upper  Freeport  coal  is  seen  under  it  at  Mr.  Fish’s 
quarry,  running  from  2 to  8 inches  in  thickness,  and  at 
times  thinning  out  altogether. 

The  Lower  Freeport  coal  is  seen  along  the  hill-side, 
where  some  one  has  attempted  to  open  it.  It  is  too  thin 
and  slaty  to  be  of  any  value,  however. 

The  Darlington  coal  has  been  stripped  out  all  along  the 
hill-side,  and  in  the  little  bottom  above,  where  it  comes 
down  to  the  run. 

Ascending  the  right  or  east  branch  of  Block-House  run, 
the  strata  dip  down,  and  j)ass  under  the  stream,  successively, 
and  the  massive  Mahoning  Sandstone  keejis  the  walls  of 
the  same  almost  vertical  on  either  side.  One  mile  above 
the  forks  of  the  run,  Mr.  McClellan  is  drifting  for  the  Up- 
per Freeport  coal.  When  I visited  the  locality  he  had  just 
struck  it  at  the  outcrop,  and  it  showed  a thickness  of  only 
1 foot. 

Near  the  head  of  this  branch,  we  get  the  following  sec- 
tion of  62'  on  the  land  of  Mr.  Thomas  : (Fig.  170.) 
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1.  Massive  Sandstone,  Mahoning, 

2.  Coal,  Upper  Freeport,  .... 

3.  Fire  Clay, 


4.  Limestone,  Freeport, 


r 1.  Limestone, . 

I 2.  Shale,  . . . 
i 3.  Limestone, . 
[4.  Calc.  Shale, 
6.  Sandy  Shales  to  level  of  the  run, 


. . 40' 
1'  to  2' 


• 2 ' '1 


1 / 
2 


5' 


5' 


10' 


The  Upper  Freejiort  coal  has  been  mined  and  used,  in 
] )nniing'  the  underlying  limestone.  It  is  at  times  2 feet  thick, 
and  again  is  cut  entirely  away  by  the  massive  sandstone, 
which  rests  directly  upon  it.  The  coal  is  quite  good,  what 
there  is  of  it. 

The  Freeport  Limestone  has  been  burned.  The  upper 
stratum  only  was  used,  as  the  lower  is  impure  and  ferrugi- 
nous. It  is  said  to  have  made  excellent  lime.  The  stone 
is  very  hard  and  compact,  of  a light  gray  color  and  non- 
fossiliferons. 

The  U.  Freeport  coal  dqis  under  the  stream  a few  rods 
above  this,  and  has  there  been  mined  by  stripping  along 
the  little  bottom.  Above  the  coal  rise  hills  of  the  Lower 
Barren  Measures  150'  to  200'  high,  but  no  exposures  occur 
in  them. 

lletnrning  again  to  the  forks  of  Block-House  run  and 
ascending  the  left  or  north  branch,  we  lind  the  Darlington 
coal  has  been  mined  both  by  drifting  and  strijiping  near 
its  month.  Hone  of  the  banks  are  in  operation  now,  how- 
ever, and  the  coal  soon  jiasses  under  the  stream,  owing 
to  the  raind  fall  of  the  latter.  The  massive  Mahoning 
Sandstone  forms  cliffs  along  each  side  of  the  stream  as  we 
ascend,  and  1|-  nnles  above  the  forks  we  get  the  following 
section  of  63'  on  the  land  of  Mr.  Ferguson  : (Fig.  171.) 


1.  Massive  Sandstone,  Malioning,  seen, 30  ' 

2.  Cotil,  Uijper  Freeport, IV 

3.  Fire  Clay, 4 ' 

4.  Limestone,  Freeport, 3 ' 

5.  Sandy  Shales  to  level  of  run, 25  ' 


Here  the  Mahoning  sandstone  is  very  compact  and  mass- 
ive, and  is  quarried  extensively  on  the  land  of  Mr.  Fergu- 
son. It  is  a rather  coarse,  yellowish- white  rock,  sjolits  Heely 
into  blocks  of  any  desired  size,  and  dresses  easily.  It  is 
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composed  of  minute  grains  of  quartz,  and  very  little  mica  is 
seen  in  it. 

Tlie  Upper  Freeport  coal  bed  is  only  1^-  feet  thick,  and 
the  sandslione  rests  immediately  upon  it.  The  limestone 
below  the  coal  is  very  hard  and  compact,  breaking  Avith  a 
sharp  clear  fracture.  One  quarter  mile  above  this  both  the 
coal  and  limestone  jiass  under  the  stream,  and  are  seen  no 
more  until  we  cross  the  divide  to  the  A\mters  of  Brush  creek 
and  Connoqnenessing. 


The  First  Beaver  Falls  Long  Section  of  37 f . 

Returning  to  ISiew  Brighton,  and  passing  up  Beaver, 
find  the  hills  rising  in  nearly  vertical  cliffs,  after  Ave  pass 
the  dam  at  Beaver  Falls.  The  Avhole  series,  from  the  Upper 
Freeport  doAvn  to  the  Piedmont  sandstone,  is  here  exposed. 

Trough  run  puts  into  the  Beaver,  one  half  mile  above  the 
dam.  It  falls  400  feet  in  about  one  mile,  and  cuts  a steep 
and  narroAV  gorge  out  of  the  rocks  in  its  path.  Tlie  strata 
are  finely  exposed  along  it,  and  the  stream  is  frequently  in- 
terrupted by  falls  and  cascades,  Avhich  make  it  a delightful 
retreat  in  the  heat  of  summer.  A section  of  374'  can  be  got 
in  descendmg  the  run  from  the  hill  road,  near  Mr.  Mc- 
Guire’s; (Fig.  172.) 


Trough  Run  Section. 


1.  Mahoning  Sandstone, 

2.  Coal,  Upper  Freeport, 

3.  Fire  Clay,  and  concealed, 

4.  Sandstone,  Shaly  at  top,  massive  below,  (U.  F.  SS.)  . 

5.  Coal,  impure  cannel.  Lower  Freeport, 

6.  Sandy  Shales, 

7.  Massive  Sandstone,  Freeport, (L.  F.  SS.)  . 

8.  Shales,  . 

9.  Coal,  Darlington, (Upper  Kittanniug.)  . 

10.  Shales,  containing  Iron  Ore, 

11.  Kittannmg  Coal, (Lower  Kittanning.)  . 


20' 

Blossom. 

5 

60' 

2' 

10' 

65' 

4' 

1'  10" 
40' 


12.  Fire  Claj-, 10' 

13.  Sandstone  and  Sandy  Shales,  ( Kittanning  SS.  ) . 70' 

14.  Limestone,  Ferriferous, 6"  to  2' 

15.  Dark  Fossiliferous  Slate, 10' 

16.  Shales  and  Sandstone, 15' 

17.  Coal,  Clarion, 1'  to  2' 

18.  Fire  Clay, 10' 

19.  Sandstone  and  Shales  to  level  of  Big  Beaver,  ....  45' 


200  Q.  EEPOET  OF  PEOGEESS.  I.  C.  WHITE,  1876. 

The  Uj)per  Freeport  coal  is  seen  as  a blossom  in  the  road 
near  Mr.  McGuire’ s. 

The  Ujyjyer  Freeport  Sandstone. 

The  sandstone  below  the  coal  is  quite  massive  in  its  lower 
part,  and  huge  blocks  of  it  are  scattered  over  the  hill,  mingled 
with  tliat  from  No.  1,  the  Mahoning.  After  leaving  the 
road,  this  stream  enters  the  rock,  and  has  cut  for  itself  a 
deep  narrow  channel,  with  almost  perpendicular  walls  on 
either  side. 

The  Lower  Freeport  coal  is  an  impure  cannel,  and  on  one 
of  the  side  ravines  shows  a thickness  of  3'.  Mr.  Hoopes 
once  attempted  to  mine  it  here,  but  it  was  so  impure  and 
worthless,  that  it  was  abandoned. 

The  Loioer  Freeport  Sandstone. 

The  Freeiiort  Sandstone  in'oj)eris  not  so  massive  as  usual, 
the  upper  half  being  quite  shaly  and  iiaggy,  but  the  lower 
part  is  massive,  and  forms  a steep  bluff  on  either  bank  of 
the  stream. 

The  Darlington  coal  is  seen  fully  exposed  in  a bank  of  the 
run,  and  is  a very  bright,  pure,  rich  coal.  Not  a sign  of 
copperas  is  seen  on  it  its  exposed  surface.  The  shales  be- 
tween it  and  the  Kittanning  coal  contain  immense  quantities 
of  iron  nodules^  some  of  wiiicli  are  a foot  in  diameter. 

The  Kittaiining  Sandstone  immediately  under  the  fire 
clay  l)elow  the  Kittanning  coal,  is  here  quite  massive,  and 
the  stream  makes  a plunge  of  2(T  over  it  to  the  more  shaly 
portion  below. 

The  Ferriferous  limestone  is  very  well  exposed  along  the 
run  for  several  rods,  and  is  seen  to  vary  from  Q”  to  2'  in 
tliickness,  within  short  distances.  It  is  very  impure,  and 
shows  the  '''' cone  in  cone'''  structure  very  finely.  It  con- 
tains few  fossils,  blit  the  calcareous  shales  immediately  be- 
low it  are  filled  with  them. 

Fossils  of  the  Ferriferous  Limestone  Understate : — 

At  this  locality  I have  seen  the  following : Spirifer  cam- 
eratus,  Productus  Nehrascensis,  P.  longispinus,  P.  semA- 
retic'idatus.,  P.  Prattenanus^  P.  costatus,  Athyris  suMil- 
ita,  C honetes  mesoloha,  Ilemipronites  crassus,  Euomphalus 
rufjosvs,  Bellerophon  carbonarius,  B.  Stevensanus,  B.  per- 
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carinatus,  B.  montfortianus,  Amculo-pecten  Whiteii,  Nu- 
cula  mntricosa^  Nuculana  helUstriata,  Nautilus  occident- 
alism Nautilus  sp.  ?,  PolypTiemopsis  peracuta,  and  many 
others. 

The  Clarion  coal  is  seen  in  the  vertical  cliff,  constantly 
exposed  from  the  month  of  Trough  run  doAvn  to  the  dam. 
It  is  seen  to  vary  in  short  distances  from  V to  2'  in  thick- 
ness. The  coal  is  evidently  impure,  as  its  exposed  surface 
is  frosted  over  with  copperas. 

Plant  ted. — About  10'  above  the  base  of  No.  20  occurs  a 
stratum  containing  many  remains  of  plants,  but  they  are  in 
such  a fragmentary  condition  that  they  cannot  be  identified. 

This  brings  us  down  to  the  top  of  the  Piedmont  or  Home- 
wood  sandstone,  which  is  here,  in  the  bed  of  the  river  in  a 
solid  stratum  all  the  way  across  it. 

The  Second  Beater  Falls  Long  Section  of  Ilf . 

One  half  mile  above  this,  opposite  the  ax  factory  of  Joseph 
Graff  & Co.,  the  hill  rises  at  an  angle  of  30°,  and  the  whole 
section  is  finely  exposed,  from  the  top  of  the  Mahoning 
sandstone  down  to  the  Piedmont  SS.,  or  base  of  the  Lower 
Productive  Series,  414'  in  succession  : (Fig.  173.) 


1.  Very  massive  Sandstone,  Mahoning, 40' 

% Shales, 1'  to  2' 

3.  Coal,  Upper  Freeport, 3'  to  4' 

4.  Fire  Clay, 2'  6" 

5.  Limestone,  Freeport, 3' 

6.  Sandy  Shales, 35' 

7.  Massive  Sandstone,  Butler, 30' 

8.  Coal,  Slaty,  Lower  Freeport, 1'  4" 

9.  Fire  Clay,  and  concealed, 3' 

10.  Sandy  Shales  and  Sandstone,  Freeport, 75' 

11.  Coal,  Darlington, 1'  8" 

12.  Sandy  Shales,  containing  Iron  Ore, 35' 

^ 1.  Coal, 6"  j 

13.  Coal,  Kittanning, . . . . ) 2.  Slate, 1"  > 2'  5" 

i 3.  Coal,  . . ■ . . 1'  10"  ) 

14.  Fire  Clay, 12' 

15.  Sandstone  and  Shales, 70' 

16.  Limestone,  Ferriferous, 1'  to  6" 

17.  Dark  Calcareous  Shales,  FossUiferous, 5' 

18.  Sandstone  and  Shales, 20' 

19.  Coal,  Slaty,  Clarion, 1' 

20.  Sandy  Shales, 40' 

21.  Concealed  to  level  of  Big  Beaver, 30' 
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Here  tlie  Mahoning  Sandstone  is  seen  capping  the  hill 
with  perpendicular  cliffs,  while  the  coal  bed  fully  exposed 
immediately  under  it  forms  a broad  black  band  around  its 
top  conspicuous  from  a distance.  The  coal  has  never  been 
mined,  because  there  is  no  way  of  access  to  it.  It  looks 
quite  good,  however,  and  though  constantly  exposed  to  the 
weather,  remains  in  a solid  mass  and  shows  very  little  cop- 
peras on  its  surface. 

The  Freeport  Limestone  is  seen  in  two  layers.  The  upper 
is  very  compact  and  li'  thick,  while  the  lower  is  somewhat 
ferruginous  and  nodular  ; both  layers  are  much  brecciated. 

The  Butler  SS.  No.  7,  hke  the  Mahoning,  forms  a perpen- 
dicular cliff  along  the  hill.  It  is  a tolerably  coarse,  whitish 
sandstone  of  unequal  comjiosition,  which  causes  it  to 
weather  into  great  holes  and  cavities. 

Cannel  Coal.  Origin  of  a hed  illustrated.  About  five 
rods  above  our  line  of  section  there  occurs  midway  in  No.  10 
a local  bed  of  cannel  coal.  It  was  opened  here  in  the  hdl  a 
long  time  ago,  but  no  one  seems  to  know  anything  about  it 
now.  At  the  mouth  of  the  old  drift  we  see  5'  of  cannel 
which,  though  somewhat  impure,  would  doubtless  burn 
very  well.  It  rests  immediately  on  sandy  shales,  and  when 
folloAved  to  the  south  toward  our  line  of  section  runs  en- 
tirely out  in  a very  few  feet  from  the  mouth  of  the  old  drift. 
This  is  certainly  a fine  illustration  of  the  origin  of  our 
cannel  coals,  viz : vegetable  matter  accumulated  by  drift- 
ing into  lagoons.  This  must  be  a mere  iiocket,  for  at  the 
next  exposure  only  a few  rods  above  there  is  no  coal  at  this 
horizon  or  anywhere  between  the  Lower  Freeport  and  the 
Darlington  coals. 

The  Kittanning  coal  is  mined  here  on  the  land  of  Mr. 
McGuire,  by  Mr.  John  Ebner,  who  conveys  it  across  the 
Beaver  from  the  mouth  of  the  pit,  in  baskets,  on  a wire 
cable  stretched  across  for  that  x3urpose.  Here  we  have  an 
excellent  illustration  of  the  necessity  of  consultation  Avith 
a geologist  before  undertaking  any  mining  enterprise.  Mr. 
Ebner  was  told  by  some  “practical”  miners  that  coal  al- 
Avays  rises  and  drains  itself  when  follmoed  to  the  east ; so 
he  took  for  granted  it  AAmuld  do  so  in  this  case,  and  erected 
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Ms  coal- works  and  cable  at  a cost  of  85,000.  Now  it  hap- 
pens that  the  coal  instead  of  rising  to  the  east  dips  very 
rapidly  in  that  dh’ection,  and  vdll  so  continue  for  several 
miles.  OAving’  to  the  topography  he  rvas  compelled  to  drift 
in  that  direction,  and  the  cutting  of  the  drain  has  entailed 
a A^ery  large  expenditure,  and  as  it  has  constantly  to  be 
deepened  as  the  entry  advances,  the  expense  must  continue 
to  increase,  since  the  terms  of  his  lease  from  McGriiire  bind 
him  to  take  out  1,000  tons  per  year,  or  pay  the  royalty 
on  that  amount.  Had  Mr.  Ebner  consulted  a geologist  he 
would  have  advised  him  to  erect  his  Avorks  one  half  mile 
beloAA’,  at  the  mouth  of  Trough  run.  Then  commencing  his 
entry  AAdiere  the  coal  passes  under  on  that  stream,  and  driv- 
ing it  north,  the  mine  Avould  have  drained  itself,  and  he  could 
have  taken  out  nearly  all  the  coal  in  the  McGuire  tract. 
In  fact  the  entry  aaTII  have  to  be  drained  fi’om  Trough  run 
yet,  or  the  Avorks  be  abandoned. 

The  coal  is  quite  pure  and  good,  and  is  rich  in  A^olatile 
matter,  being  used  for  gas  at  the  Beaver  Falls  gas-Avorks. 

The  rest  of  the  section  beloAv  the  coal  AA^as  obtained  in  a 
ravine  which  puts  into  the  Beaver  a few  rods  above  Mr. 
Ebner’ s coal-Avorks. 

The  concealed  portion  at  the  bottom  is  occupied  by  the 
Piedmont  Sandstone ; for  Ave  see  it  exposed  just  above  the 
mouth  of  the  raAune. 

Passing  up  the  Beaver  from  here  we  see  the  massive 
Piedmont  Sandstone  rising  quite  rapidly,  and  soon  forming 
cliffs  along  the  stream.  It  is  a coarse,  hard,  AA’hitish  sand- 
stone, and  shoAA's  much  cross-bedding  and  oblique  lamina- 
tion. It  contains  many  trunks  and  branches  of  trees. 

35.  Nortli  SewicJdey  TownsTi^J,  Beaver  County. 

This  lies  immediately  north  from  Pulaski  and  extends  into 
the  narroAv  neck  betAveen  Connoquenessing  creek  and  Big 
Beaver  river,  north,  to  the  LaAAuence  county  line.  The  Big 
Beaver  river  forms  its  western  boundary,  Avhile  the  Conno- 
quenessing floAA-s  along  its  north-eastern  border.  Brush 
creek  Aoaa-s  along  just  outside  of  its  eastern  line  until  AAuthin 
a short  distance  of  the  Connoquenessing,  Avhere  it  enters  the 
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township,  and  empties  into  the  Connoquenessing  1 mile 
below.  Bennett’s  run,  a small  stream,  empties  into  the 
Beaver  from  the  east  in  the  southern  jiart  of  the  township. 

It  Avill  be  seen  that  the  township  is  mostly  highland,  with 
deep  drainage  all  around  it,  while  all  the  streams  passing 
down  from  its  slopes  are  small. 

Continuing  our  description  along  the  Beaver  river  from 
where  we  left  off  in  PulasM  township,  the  strata  continue 
to  rise  quite  rapidly,  until,  near  the  southern  line  of  the 
township  a ravine  puts  into  the  Beaver,  on  which  we  get  the 
following  section,  347'  high:  (Fig.  174.) 


1.  Massive  Sandstone,  Butler, 35  ' 

2.  Concealed, 5 ' 

3.  Shales  and  Sandstone,  Freeport, 75  ' 

^ 1.  Coal, 1'  6"  N 

5.  Coal,  Darlington, . . . . ) 2.  Slate, f ^ 

6.  Fire  Clay, 5 ' 

7.  Shales,  containing  Iron  Ore, 30  ' 

8.  Coal,  Kittanning, 2 ' i" 

9.  Fire  Clay, 10  ' 

10.  Sandstone  and  Sandy  Shales, 70  ' 

11.  Limestone,  Ferriferous, 1'  to  1^' 

12.  Black  Fossiliferous  Shales, 12  ' 

13.  Concealed, 10  ' 

14.  IMassive  Sandstone,  Piedmont, 75  ' 

15.  Concealed  to  level  of  river, 15  ' 


Here  the  Butler  Sandstone  is  quite  massive,  and  immense 
blocks  of  it  cover  the  hillside,  commingled  with  the  Maho- 
ning, which  comes  down  from  above. 

The  Lower  Freeport  coal  was  not  seen,  its  place  being  con- 
cealed, but  as  the  fire  clay  shows  the  coal  is  probably  present. 

The  Freeport  Sandstone  is  a mass  of  sandy  shales,  excejit 
20'  of  its  base,  which  is  massive. 

The  Darlington  coal  was  once  opened  here,  on  the  land  of 
Mr.  Fetterman,  and  mined  to  some  extent.  It  is  very  pure 
and  brilliant  looking.  A small  streak  of  slate  is  seen  3" 
above  its  bottom. 

The  Kittanning  coal  is  fully  exposed  in  the  ravine,  and 
shows  the  same  parting  of  slate  below  the  top  which  char- 
acterized it  at  New  Brighton. 
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The  Ferriferous  Limestone  shows  here  the  ‘■‘‘cone  in  cone"''’ 
structure  which  is  so  common  with  it  when  thin. 

Tlie  shales  below  the  limestone  are  quite  rich  in  fossils. 
In  them  I once  obtained  a beautiful  specimen  of  Pleuroto- 
maria  carhonaria.  The  lower  part  of  the  black  shales  is  a 
mere  mass  of  Axiculo-pecten  Whiteii,  to  which  are  attached 
countless  numbers  of  Spirorbis  carbonarius . 

The  Piedmont  Sandstone,  (or  Upper  Homewood  SS.)  is 
seen  in  an  immense  cliff  along  the  stream,  wliile  huge  blocks 
of  it  lie  scattered  over  the  ground.  For  the  most  part  it  is 
a coarse,  grayish-white  sandstone,  but  some  portions  of  it 
contain  pebbles.  It  very  probably  extends  down  to  near 
the  level  of  the  river. 

Oil  well  boring. — A short  distance  above  this  a boring  was 
once  made  for  od,  commencing  bnt  a few  feet  above  the 
base  of  the  sandstone.  Xo  oil  was  obtained,  but  a heavy 
vein  of  gas  was  struck  at  something  over  900'.  The  well  is 
982'  deep.  Xo  record  of  the  original  boring  was  kept,  but 
the- Economy  Society  recently  purchased  the  well,  and  Mr. 
Ramsey,  who  dialled  the  deep  well  at  Beaver  Falls,  reamed 
the  weU  ont  for  657'  and  kept  a very  careful  record  in  bottles 
which  shows  the  folloving  succession : (Fig.  175.) 


1.  Conductor  hole, 18' 

2.  Shales,  containing  much  Iron  Ore,  (base  of  Piedmont, ) . . 7' 

3.  Darkish  Sandy  Shales, 39' 

4.  Dark  Sandstone, 3' 

5.  Black  Slaty  Shales, 53' 

6.  Dark  Argillaceous  Shales, 14' 

7.  White  hard  Sandstone,  Connoquenessing, 46' 

8.  Dark  Sandy  Shales, 44' 

9.  Hard  bro^vnish  Sandstone, 24' 

10.  Sandy  Shales, 48 

11.  Hard  blueish  Sandstone  and  Shale, 78' 

12.  Bluish,  Sandy,  and  Argillaceous  Shales 160' 

13.  White  Pebbly  Sandstone,  (First  Oil  Sand,; 102' 

14.  Blue  Sandy  Shale  to  bottom  of  reaming, 5' 


The  gas  comes  somewhere  about  900  feet.  Xo  one  knows 
certainly.  It  may  be  from  the  3rd  oil  sand  horizon.  The 
well  commences  25'  above  the  level  of  the  river.  Xo.  2 is 
about  the  base  of  the  Piedmont  sandstone,  the  base  of  which 
is  here  just  rising  above  the  level  of  the  river. 
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No.  7 is  the  rock  of  the  top  wall  along  the  Connoqnenes- 
sing  above  here,  while  No.  9 is  the  one  which  is  frequently 
seen  in  the  bed  of  the  same  and  along  the  bottom  wall  of 
the  canon. 

Nos.  10  to  12. 

No.  13  is  the  First  Oil  Sand.  This  is  evidently  the  same 
rock  in  which  the  oil  occurs  at  Smith’ s ferry.  It  is  quite 
pebbly,  and  some  of  the  pebbles  brought  up  were  as  large 
as  hazel-nuts.  The  gas  from  this  well  furnishes  more  than 
can  be  made  use  of  at  the  cutlery-works,  and  is  also  mixed 
with  the  illuminating  gas.  Considerable  salt  water  is  found 
in  No.  13,  and  the  well  was  reamed  out  to  case  this  otf. 
The  pressure  on  the  meter  shows  from  15  to  20  lbs.  The 
record  here  agrees  very  well  with  that  obtained  at  Beaver 
Falls  in  Economy  well  No.  2. 

One  half  mile  above  the  Economy  well  Bennett’s  run 
pnts  into  the  Beaver  over  a massive  cliff  of  the  Piedmont 
Sandstone,  and  there  we  get  the  followmg  section  of  278', 
descending  a steep  hill  to  the  river  : (Fig.  176.) 

1.  Coal  blossom,  Kittanning, ? 

2.  Fire  Clay, 8' 

3.  Concealed, 80' 

4.  Sandstone,  somewhat  massive,  . . ) pjedmont  ^ 4:5' 

5.  Massive  Conglomeratic  Sandstone,  ) 115' 

6.  Concealed  to  river, 30* 

No.  1 is  seen  here  in  an  old  quarry  of  some  kind.  It  is 
the  Kittanning,  as  this  is  its  proper  horizon,  and  then  the 
large  bed  of  Fire  Clay  below  confirms  the  conclusion. 

No.  4 is  properly  a part  of  No.  6,  as  there  is  no  division 
plane,  excejit  that  this  part  of  the  rock  is  not  quite  so 
massive  as  the  lower. 

As  for  No.  5 itself,  it  is  an  immense  stratum,  and  Ben- 
nett’ s Bun  passes  over  it  in  a series  of  falls  and  cascades, 
with  huge  blocks  of  the  conglomerate  strewn  around  on 
either  side,  rendering  the  scenery  wild  in  the  extreme.  Many 
layers  of  this  rock  are  a perfect  mass  of  small  jiebbles, 
while  the  rest  of  the  rock  is  a coarse,  whitish  sandstone. 
No  pebbles  occur  in  it  larger  than  a hazel-nut.  The  base 
of  No.  5 is  the  bottom  of  the  sandrock ; for  although  every- 
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thing  was  concealed  below  it,  the  topography  shows  that  a 
shale  conies  below. 

Up  Bennett’s  run  we  see  the  Kittanning  and  Darlington 
coals  near  the  forks  of  the  stream.  Here  on  the  left  branch 
of  the  run  the  Darlington  has  been  extensively  mined  on  the 
land  of  Mr.  Dougherty.  It  is  an  excellent  coal,  having  a 
rich  bituminous  luster  and  showing  very  little  slate  or  sul- 
phur. It  is  so  far  superior  to  the  Kittanning  that  many 
families  in  Hew  Brighton  and  Beaver  Falls  get  their  coal 
here  in  preference  to  the  Kittanning,  which  is  at  their  doors. 
At  Dougherty’s  bank  the  coal  is  2^  to  3'  thick  and  has  a thin 
parting  of  slate  near  the  bottom. 

About  35'  below  the  Darlington  is  the  smut  of  the  Kit- 
tanning, with  its  immense  bed  of  Fire  Clay  below.  It  was 
once  opened  here,  and  is  reported  to  have  been  3'  thick  and 
quite  a good  coal,  though  much  inferior  to  the  Darlington. 

On  the  Right  Branch  of  Bennett’s  run  coal  is  mined  by 
Mr.  Robinson,  a short  distance  up  the  stream,  and  there  we 
see  tire  following  section  of  80' : (Fig.  177. ) 


1.  Massive  Sandstone,  Freeport, 25' 

2.  Coal,  local, 4" 

3.  Shales, 2' 

4.  Coal,  Darlington, 2'  9" 

5.  Fire  Clay,  coarse  sandy,  2' 

6.  Sandy  Shales, . 35' 

7.  Coal,  Kittanning,  reported, 3' 

8.  Fire  Clay,  seen  to  bottom  of  creek, 10' 


Here  the  Darlington  coal  has  a parting  near  the  top,  and 
also  a thin  one  near  the  bottom.  The  coal  is  very  good. 

The  Freeport  Sandstone  forms  a high  cliff  above  the  coal. 

The  local  coal,  Ho,  2,  is  not  seen  at  Mr.  Dougherty’s  bank. 

Three  quarters  of  a mile  above  this  we  see  the  Lower 
Freeport  coal  at  the  road  side  1'  thick,  and  the  Butler  Lime- 
stone 2'  thick  below  it.  The  coal  is  there  70'  above  where  the 
Darlington  was  last  seen  at  Robinson’s. 

At  the  head  of  the  run  into  the  Beaver  opposite  Home- 
wood  station  the  Upper  Freeport  coal  becomes  of  available 
thickness,  and  is  mined  on  the  land  of  Kennedy,  Hazen, 
Freed,  and  others.  The  coal  is  there  450'  above  the  Beaver 
river  at  Homewood.  At  Mr.  Freed’s  bank  the  coal  is  4' 
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thick,  and  tolerably  good,  though  it  contains  considerable 
pyrites.  The  coal  was  once  mined  extensively  here  by  the 
Economite  Society  and  taken  on  a tram  road  down  the  run 
to  the  Beaver  and  shipped  on  the  old  canal.  There  is  a 
parting  in  the  coal  a few  inches  above  the  bottom. 

A short  distance  north,  at  Mr.  Kennedy’ s,  we  see  the  f ollow- 
mg  in  descending  from  the  road  to  his  coal  bank : (Fig.  178. ) 


1.  Coal,  Blossom,  Brush  Creek, ? 

2.  Concealed, 85' 

3.  Coal,  Upper  Freeport, 4' 

4.  Eire  Clay, 3' 

5.  Limestone,  Freeport, 4' 


Here  the  blossom  of  the  Brush  Creek  coal  is  seen  in  the 
New  Castle  road  and  may  be  either  coal  or  a bituminous 
shale.  Above  it  10  or  12'  is  seen  a decomposed  mass  of 
what  may  have  been  the  Brush  Creek  Limestone.  It  looks 
like  a tire  clay  now,  however. 

The  TJ'pjper  Freeport  coal  is  not  now  mined  by  Mr.  Ken- 
nedy, and  his  bank  is  abandoned. 

The  Upper  Freeport  limestone  is  quite  hard  and  compact, 
and  of  the  peculiar  grayish  color  which  this  stratum  nearly 
always  possesses.  It  is  also  non-fossiliferons. 

Mr.  Hazen  mines  the  coal  a short  distance  north.  Here 
it  varies  from  3|-  to  4'  in  thickness,  and  is  a very  fair  coal. 

The  Mahoning  Sandstone  is  seen  in  a massive  stratum 
above  it. 

Descending  this  run  to  the  Beaver,  opposite  Homewood 
Station,  we  see  the  immense  Piedmont  Sandstone  finely  ex- 
posed in  a cliff  150  to  160  feet  thick,  and  huge  masses  of 
the  rock  are  scattered  over  the  ground. 

The  remaining  part  of  this  township  along  the  Beaver 
river  and  in  the  vicinity  of  old  Homewood  furnace  was 
examined  by  Mr.  Chance,  and  will  be  reported  on  by  him.  * 

Between  the  Connoqnenessing  and  the  Beaver  river,  is  a 
large,  high  tongue  of  land  which  is  capped  by  the  Mahon- 
ing sandstone,  and  extends  out  nearly  to  where  the  Conno- 
quenessing  is  joined  by  the  Slippery  Rock. 

The  Freeport  Limestone  is  seen  on  this  ridge,  just  north 


* See  the  forthcoming  reports  on  Lawrence  and  Mercer  counties. 
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from  the  cross-roads  at  Mr.  IrTdne’ s,  in  layers  separated  by 
fire-clay.  It  is  probably  eight  to  ten  feet  thick  altogether, 
and  is  seen  in  the  road. 

The  Darlington  Coal.  One  mile  north  from  here,  and  a 
short  distance  south  from  the  school-house,  the  Darlington 
coal  is  mined  for  country  supply  on  the  land  of  Mr.  Harris. 
It  is  3'  thick  and  quite  good.  It  is  140'  below  the  Freeport 
Limestone  where  last  seen  on  the  hill  above.  Mrs.  Main, 
just  east  from  here,  also  has  a bank  open. 

Passing  down  to  Hazen’s  bridge  at  the  mill  we  find  a coal 
mined  by  Mr.  Joseph  Hazen,  85'  above  the  Ferriferous 
Limestone^  which  is  here  23'  thick,  and  extends  in  a line 
of  cliffs  around  the  hill.  Opposite  Hazen’s  bridge  we  see 
the  follovdng  192' ; (Fig.  179.) 


1.  Ferriferous  Limestone, 20' 

2.  Concealed, 135' 

3.  Massive  Sandstone,  (part  of  Piedmont  SS.), 15' 

4.  Concealed,  . 10' 

5.  Massive  Sandstone  to  the  level  of  the  creek, 12' 


Here  the  Ferriferous  Limestone  lies  in  huge  blocks  around 
the  top  of  the  bluff. 

Ho.  3 is  doubtless  a part  of  the  Piedmont  Sandstone,  as 
a small  coal  was  seen  at  a point  near  here  in  the  concealed 
inteiwal  below.  It  is  quite  massive,  and  has  been  quarried. 

The  Mercer  Limestone  should  come  in  Ho.  4. 

Ho.  5 is  the  upper  part  of  the  Connoquenessing  Sand- 
stone here,  nearly  all  gone  under  the  stream.  It  is  very 
massive,  and  is  a coarse,  whitish,  very  hard  stratum. 

Connoquenessing  Section. — Passing  up  around  the  bend 
of  the  Connoquenessing,  the  last  part  of  the  massive  sand- 
stone of  Ho.  XII  soon  passes  under  the  stream,  and  one 
mile  above  the  mill  in  descending  a steep  bluff  to  the  creek 
we  get  the  following  long  section  of  324' : (Fig.  180.) 


1.  Massive  Sandstone,  Freeport,  seen, 35' 

2.  Concealed,  (Darlington  and  Kittanning,) 100' 

3.  Sandy  Shales, 15' 

4.  Limestone,  Ferriferous,  (in  cliffs,)  22' 

5.  Sandy  Shales, 30' 

6.  Coal,  Clarion, 1'  6" 

7.  Fire  Clay, 2' 

8.  Concealed, 10' 

14— Q. 
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9.  Fire  Clay, 5' 

10.  Concealed,  . 7' 

11.  Flaggy  Sandstone, 10' 

12.  Black  Calcareous  Slate, 1' 

13.  Fli-e  Clay,  non-plastic, 1'  6" 

14.  Bluish  Sandy  Shales, 2' 

15.  Coal,  (Brookville?) 8" 

16.  Black  Slate, 4" 

17.  Fire  Clay, 2' 

18.  Bluish  Shales,  containing  Iron  Ore, 5' 

19.  Drab  Sandy  Shales, 15' 

20.  Concealed, 10' 

21.  Coal, 6" 

22.  Flaggy  Sandstone, 36' 

23.  Concealed  to  Connoquenessing  creek, 5' 


No.  1 is  a very  massive  rock  and  large  blocks  of  it  are 
scattered  over  the  kill.  It  is  the  Freeport  Sandstone.  The 
Darlington  and  Kittanning  coals  come  in  interval  No.  2, 
but  this  was  entirely  concealed,  and  nothing  was  seen  of 
them. 

The  Ferriferous  Limestone  is  here  a very  thick  stratum, 
and  forms  a bold  cliff  around  the  hill  half  way  up  its  side, 
from  which  huge  masses  as  large  as  a house  have  broken 
away  and  rolled  to  the  valley  below.  The  limestone  is 
croiodecl  with  fossils,  and  is  the  same  kind  of  limestone, 
having  the  same  lithological  character,  which  we  recognize 
whenever  this  bed  is  of  unusual  thickness. 

The  Clarion  coal  is  li  feet  thick,  but,  except  at  the  top 
where  it  is  a little  slaty,  quite  pure  and  good. 

No.  15  probably  represents  the  Brookville  coal. 

Great  Variations  in  the  Measures  Illustrated. 

The  section  below  the  Ferriferous  limestone  so  fully 
shown,  is  of  especial  interest  in  showing  the  rapid  change 
in  the  character  of  important  strata.  At  Homewood  and 
along  the  Beaver,  only  3 miles  south-east  from  here  this  in- 
terval is  occupied  by  an  immense  conglomeratic  sandstone 
160'  thick,  without  a break,  while  here  we  get  no  sandstone 
worthy  of  the  name  till  near  the  bottom,  and  we  find  three 
small  coals  in  the  interval.  Here  the  Ferriferous  limestone 
is  144'  above  the  stream,  while  one  mile  below  it  was  172', 
and  as  the  creek  falls  8'  in  this  distance,  we  have  a dip  of 
20'  j)er  mile  to  the  east  at  this  locality. 
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Tlie  Mercer  limestone  is  not  seen,  and  may  be  absent  or 
else  concealed  in  interval  No.  20. 

On  the  New  Castle  road,  one  mile  from  North  Sewickley 
post  otlice,  the  Darlington  coal  is  mined  on  the  land  of  Mr. 
Isaac  Hazen,  where  it  shows  the  following  section : (Fig.  181. ) 


^ 1.  Coal, 2'  ^ 

Darlington  Coal, ) 2.  Slate, 1"  > 2' 7" 

t 3.  Coal, 6"  J 


This  coal  is  quite  pure  and  good,  and  is  very  bright  and 
lustrous.  One  half  mile  south-east  from  Hazen’ s the  same 
coal  is  mined  on  the  land  of  Mrs.  Collins  and  Mr.  Jackson. 
The  structure  is  the  same  as  that  seen  at  Hazen’ s.  The 
outcrop  of  the  Darlington  coal  is  seen  in  the  road  near  the 
North  Sewickley  Academy,  and  descending  along  the  road 
west  to  the  little  run  below  we  see  the  following  130': 


(Fig.  182.) 

1.  Coal,  Blossom,  Darlington,  (Upper  Kittanning,) (?) 

2.  Shales,  Sandstone,  and  concealed, 40' 

3.  Coal,  Blossom,  Kittanning,  (?) 

4.  Fire  Clay,  seen, 6' 

5.  Concealed, 84' 

6.  Coal,  Blossom,  Clarion, (?) 


The  blossom  of  the  Kittanning  coal  is  seen  in  the  road 
near  the  church,  while  the  Darlington  is  seen  above  it  near 
the  academy.  The  Kittanning  makes  quite  a black  streak 
in  the  road,  and  has  below  it  a large  bed  of  Fire  Clay  as 
usual.  It  has  not  been  opened  in  this  neighborhood,  and 
very  few  of  the  farmers  are  aware  of  its  existence. 

The  Clarion  coal  bed.  No.  6,  also  makes  a large  black 
streak  in  the  road,  and  has  been  mined  by  stripping  on  the 
opposite  side  of  the  creek,  where  it  is  18"  thick,  but  rather 
impure. 

Passing  up  the  Connoquenessing  the  strata  dip  rapidly 
to  the  south-east,  and  at  the  mouth  of  Brush  creek  the 
Clarion  coal  is  at  water  level  where  it  has  been  stripped  out 
of  the  bed  of  the  latter  stream.  It  is  here  20"  thick  and 
quite  pure.  The  Darlington  coal  comes  140'  above  it,  and 
the  Mahoning  Sandstone  caps  the  highest  hills. 

The  Darlington  coal  is  opened  on  almost  every  farm,  and 
varies  from  28  to  36"  in  thickness,  always  containing  a 
parting  of  slate  below  the  middle.  It  is  highly  prized  as  a 
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domestic  fuel,  and  is  also  used  by  the  smiths  of  the  neigh- 
borhood. It  is  mined  by  Messrs.  Swuck,  Bonzo,  Baxter, 
Boots,  Blim,  and  others.  At  Mr.  Blim’s  bank  we  see  the 
following  section  of  100' : (Fig.  183.) 

1.  Sandy  Shales, 10' 

^ 1.  Coal, 2'  j 

2.  Coal,  Darlington,  ....  1 2.  Slate, 1"  > 2'  6" 

( 3.  Coal, 5"  ) 

3.  Fire  Clay,  seen, 2' 

4.  Concealed  to  Brush  Creek, 85' 

The  top  of  the  coal  is  a little  slaty  for  a few  inches,  but 
the  main  body  of  the  coal  is  very  rich  and  good. 

The  Darlington  coal  is  mined  by  Mr.  Newton,  on  a little 
stream  which  puts  into  Brush  creek  at  Barrisville  post  office, 
and  there  we  get  the  following  151'  in  descending  the  hill ; 


(Fig.  184.) 

1.  Massive  Sandstone,  Mahoning,  seen, 20' 

2.  Coal,  Upi^er  Freeport, 2'  6" 

3.  Fire  Clay, 3' 

4.  Limestone,  Freeport, 2' 

5.  Concealed,  . . 120' 

6.  Coal,  Darlington, 4' 


Tlie  Mahoning  Sandstone  fonns  a bold  line  of  cliffs  along 
the  hill,  and  rests  directly  on  the  underlying  coal^  which 
has  here  been  opened  by  Mr.  Ullery.  It  is  2f  feet  thick  at 
the  mouth  of  the  l)ank,  but  it  soon  runs  down  to  only  one 
foot,  being  cut  away  by  the  sandstone  above.  It  contains 
much  sulphur. 

The  Freeport  limestone  is  quite  compact,  and  has  been 
burned  by  Mr.  Ullery,  who  reports  it  as  making  an  excel- 
lent lime. 

The  Darlington  a pure  coal. 

Only  3 rods  beloiv  the  mouth  of  the  bank,  we  see  it  but 
0 inches  thick,  with  3'  of  black  sandy  slate  above  it,  and, 
on  tracing  this  bituminous  slate  to  the  mouth  of  the  bank, 
it  is  seen  to  turn  gradually  into  coal,  and  then  we  have  a 
bed,  3 to  4'  thick,  of  very  pure  and  brilliant  coal.  It  is 
mined  here  by  Mr.  Newton,  who  reiiorts  it  as  running  out 
almost  entirely  ivlien  traced  in  some  directions.  It  is  the 
same  coal  which  is  mined  by  Mr.  McDaniels,  at  the  mouth 
of  this  stream.  The  upper  part  of  this  coal  is  a semi-cannel. 
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and,  as  previously  stated,  the  bituminous  slate  is  seen  ac- 
tually changing  into  coal  at  the  mouth  of  the  bank. 

Plant  bed  of  shales  under  the  Darlington  Coal. 

On  the  opposite  side  of  the  stream,  only  a few  feet  away, 
this  coal  is  represented  by  a mere  mass  of  bituminous  shales, 
with  no  coal  whatever.  There  is  no  Fire  Clay  under  the 
coal  here,  but  it  rests  immediately  on  a dark  sandy  shale, 
which  is  crowned  wdth  plants,  of  the  same  species  which 
occur  in  a similar  position  under  this  coal  at  Cannelton. 

Passing  up  to  the  head  of  this  stream,  we  get  the  follow- 
ing, on  the  land  of  Mr.  Graham,  94' : (Fig.  185.) 


r 1.  Cannel,  Slaty, 1 ' 

1.  Coal,  Brush  Creek,  . . . < 2.  Cannel,  good, 4 ' 

t 3.  Bituminous  Coal, 1 ' 

2.  Concealed, 50  ' 

3.  Sandstone,  massive,  Mahoning, 30  ' 

4.  Coal,  Upper  Freeport, 2 ' 

5.  Fire  Clay, 4 ' 

6.  Limestone,  Freeport, 2>' 


Here  the  Brush  Creelc  coal  was  once  opened  by  Mr.  Gra- 
ham, and  was  found  to  be  a cannel  coal  of  fair  quality,  rest- 
ing on  one  foot  of  bituminous  coal.  The  mine  had  to  be 
abandoned,  however,  as  the  drift  could  only  be  made  to  the 
south,  and  could  not  be  drained  in  that  direction.  The  coal 
is  seen  in  Mr.  Graham’ s cellar,  and,  except  near  the  top,  is  of 
tolerably  fair  quality,  and  is  reported  to  burn  very  nicely 
into  a white  ash.  Some  pieces  of  it  were  seen  which  had 
lain  on  the  dump  for  ten  years,  and  they  were  not  in  the 
least  decomposed,  but  as  compact  and  firm  as  ever. 

The  Upper  Freeport  coal  has  also  been  opened  by  Mr. 
Graham.  It  is  quite  thin,  however,  and  was  not  pursued. 

At  the  head  of  Broad  run,  which  puts  into  Brush  creek 
above  Mechanicsville,  the  Upper  Freeport  coal  is  mined  on 
the  land  of  Mr.  Smith  McDaniel,  and  there  we  see  the  fol- 
lowing, in  descending  from  the  road  to  his  bank,  100' : 
(Fig.  186.) 


1.  Coal  Blossom,  Brush  Creek, 2' 

2.  Concealed, 45' 

3.  Mahoning  Sandstone,  very  massive, 40' 

r 1.  Coal,  ...  1'  4"  j 

4.  Coal,  Upper  Freeport,.  . ) 2.  Slate,  ...  I’’  to  2"  > 1'  8" 

i 3.  Coal,  ...  2"  to  4"  ) 
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5.  Eire  Clay, • 2'  6" 

6.  Limestone,  Freeport, 3' 

7.  Concealed  to  run, 5' 


Here  the  Brush  Qreeh  coal  is  seen  in  a large  band  of  smut, 
across  the  road  above  Mr.  McDaniel’s  house. 

Tlie  Mahoning  sandstone  is  very  massive,  forming  perpen- 
dicular cliffs  along  the  stream,  and  resting  immediately  upon 
the  coal.  At  the  mouth  of  the  bank  the  coal  shows  the  sec- 
tion which  I have  given,  but,  further  in  the  hill,  Mr.  Mc- 
Daniel states  that  it  thickens  up  to  28",  and  is  still  getting 
thicker.  The  coal  is  bright  and  lustrous,  but  contains  some 
pyrites. 

Two  and  one  half  miles  north-west  from  here,  the  Upper 
Freeport  coal  was  once  mined  on  the  land  of  Mr.  Powell. 
It  is  reported  to  be  3'  thick.  The  Freeport  limestone  is  seen 
lielow  it,  and  90'  above  occurs  the  blossom  of  the  Brush 
Creek  coal. 

36.  Marion  Township,  Bearer  County. 

This  small  area  lies  directly  east  from  North  Semckley, 
and  north  from  New  SeAvickley. 

The  Connoquenessing  forms  its  northern  boundary,  while 
Brush  creek  Hows  along  just  within  its  eastern  border.  All 
the  rest  of  its  streams  are  small,  and  rise  in  the  liighlands 
on  its  southern  border,  and  pass  with  a rapid  descent  into 
the  Connoquenessing. 

The  Darlington  coal  is  of  available  thickness  all  along  the 
Connoquenessing,  and  for  a short  distance  up  its  tributaries. 

The  Kittanning  coal  is  also  available  along  the  lower  half 
of  the  Connoquenessing,  in  this  township,  and  for  some  dis- 
tance up  Brush  creek. 

The  Uiiper  Freeport  is  not  found  of  workable  thickness 
at  any  point  within  the  township. 

Just  before  Brush  creek  passes  into  North  Sewickley  town- 
shiiD,  the  Kittanning  coal  was  once  mined  on  the  left  bank  by 
Mr.  Mercer,  and  there  we  get  the  following  103' : (Fig.  187.) 


1.  Ma-ssive  Sandstone,  Freeport,  seen, 20' 

2.  Shales, 10' 

3.  Coal  Plossom,  Darlington, (?) 

4.  Concealed,  45' 
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5.  Coal,  Kittanning, 2' 

6.  Fire  Clay,  seen, 6' 

7.  Concealed  to  level  of  Brush  Creek 20' 


Here  the  Kittann  ing  coal  is  reported  by  Mr.  Mercer,  who 
has  made  two  openings  in  it,  as  a coal  of  excellent  quality, 
pure  and  free  from  sulphur,  and  prized  by  the  smiths. 

Under  it  lies  the  large  bed  of  Fire  Clay  which  so  often 
occurs  with  this  coal.  Six  feet  of  it  was  seen,  and  Mr.  Mercer- 
says  it  is  much  thicker.  It  is  very  pure  and  white,  and  has 
in  some  cases  been  used  as  a white-wash  by  the  farmers. 

A half  mile  above  here  this  coal  passes  under  the  creek. 

The  Darlington  has  not  been  opened ; but  Mr.  Mercer 
showed  me  where  he  had  ploughed  it  out  in  the  held,  and 
Mr.  Blim  has  it  opened  at  this  horizon  only  a short  distance 
below  in  North  Sewickley  township.  Passing  up  Brush 
creek  we  get  no  more  openings  in  the  Darlington  coal  until 
we  come  to  Barrisville  post  office,  and  there  it  is  mined  by 
McDaniel,  at  whose  drift  we  see  the  following  24' : (Fig.  188. ) 


1.  Sandy  Shales, 10' 

2.  Cannei  Slate, 2' 

3.  Coal,  Darlington, 2' 

4.  Eire  Clay,  seen, 2' 

5.  Concealed  to  1 evel  of  Brush  Creek, 8' 


Here  the  coal  has  been  mined  for  a long  time  and  is  of 
excellent  quality,  being  quite  hard,  brilliant,  and  clear,  and 
free  from  pyrites.  It  has  an  excellent  reputation  in  the 
neighboring  country.  It  is  roofed  with  2|  feet  of  a very 
richly  bituminous  slate  or  impure  cannei.  This  is  the  shale 
which  is  seen  turning  into  a semi-cannel  coal  in  North  Se- 
wickley township,  a short  distance  up  Newton’s  run  from 
this  point. 

Not  far  above  Barrisville,  the  Darlington  coal  passes  under 
Brush  creek  and  is  seen  no  more. 

Along  the  Connoquenessing  there  are  numerous  openings, 
and  the  coal  is  of  nearly  the  same  thickness  and  quality  in 
all.  On  the  land  of  Mr.  AVest,  just  below  where  the  creek 
comes  into  Beaver  county  from  Butler,  there  have  been  a 
great  many  openings  made  in  this  coal,  and  here  we  see  the 
following : (Fig.  189.) 
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1.  Shales, (?) 

/ ].  Coal, 1'  8"  ) 

2.  Coal,  (Darlington,)  . . . ) 2.  Slate, 1"  v 2'  5" 

( 3.  Coal, 6"  ) 


Tlie  coal  is  of  meclinm  quality,  though  it  contains  more 
sulphur  than  usual.  It  is  about  25'  above  the  Connoque- 
nessing. 

Near  the  mouth  of  Pine  run  it  is  mined  by  Mr.  Ketterer, 
and  there  shows  the  same  section  which  we  see  at  West’s, 
tliough  the  coal  is  purer  and  more  free  from  sulphur  at  this 
locality. 

The  same  coal  is  also  oiiened  on  the  land  of  Mr.  Hickey, 
i mile  below. 

37.  Franklin  Township,  Beaver  County. 

This  is  in  the  north-east  corner  of  the  county,  immedi- 
ately north  from  Marion,  and  is  bounded  on  the  north  by 
Lawrence  county,  and  on  the  east  by  Butler  county. 

The  Connoquennessing  creek  forms  its  entire  southern  and 
western  boundary.  Camp  run  passes  through  it  from 
Lawrence  county,  and,  with  this  exception,  all  its  other 
streams  are  small,  rising  within  the  township,  and  flowing 
south  to  the  Connoquennessing. 

Opposite  North  Sewickley  we  get  the  following  section, 
in  descending  along  the  road  past  Mr.  W ilson’ s from  Stamm’ s 
coal  bank  237^' : (Fig.  190.) 


1.  Sandy  Shales, 10' 

2.  Coal,  Darlington, 2' 

3.  Concealed,  . . 95' 

4.  Limestone,  Ferriferous, 15' 

5.  Sandy  Shales, 20' 

6.  Bituminous  Shale, 6" 

7.  Shales  and  Sandstone, 10' 

8.  Coal  Blossom,  Clarion. 

9.  Concealed, 65' 

10.  Coal  and  Black  Shale, 2' 

11.  Fire  Clay, • • 3' 

12.  Concealed  to  level  of  the  Connoquenessing, 15' 


Here  the  Darlington  coal  was  once  mined  on  the  land  of 
Mr.  Stamm,  but  the  mine  is  not  now  in  operation.  It  is 
reported  to  have  been  2 feet  thick  and  a very  fair  coal. 
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The  Ferriferous  Limestone  is  seen  in  a huge  bed,  near 
Mr.  Wilson’s,  and  is  filled  with  organic  remains. 

No.  8 probably  represents  the  Clarion  coal,  and  No.  10 
the  Brookville. 

At  the  head  of  the  first  little  stream  which  puts  into  the 
Connoquenessing  above  Cunningham’ s bridge,  the  Darling- 
ton coal  is  mined,  on  the  land  of  Mr.  McQuiston,  and  de- 
scending from  this  point  to  the  creek  we  see  the  following 
section  of  202' : (Fig.  191.) 


1.  Sandy  Shales, 

2.  Coal,  Darlington, 

3.  Concealed, 

4.  Ferriferous  Limestone, 

5.  Sandy  Shales, 

6.  Sandstone, 

7.  Coal,  impure, 

8.  Fire  Clay, 

9.  Sandy  Shales, 

10.  Coal,  Clarion, 

11.  Fireclay, 

12.  Shales, 

13.  Sandstone, 

14.  Argillaceous  Shales, 

15.  Blossom  of  Coal, 

16.  Shales  and  Fire  Clay, 

17.  Concealed, 

18.  Coal, 

19.  Fire  Clay,  non-plastic, 

20.  Concealed  to  level  of  the  Connoquenessing, 


10' 

1’  8" 
95' 

3' 

12' 

6' 

6" 

2' 

12' 

1'  6" 
3' 

2' 

4' 

6' 

? 

6' 

10' 

1' 

1' 

25' 


The  Darlington  coal  is  here  mined  on  a small  scale.  It  is 
thin,  however,  being  only  20  inches  thick  at  the  mouth  of 
the  drift,  but  thickening  up  to  26  inches  further  in  the  hill, 
as  I was  informed  by  Mr.  McQuiston.  It  is  a very  fair  coal, 
being  almost  free  from  pyrites,  and  of  a shining,  pitchy 
luster.  It  is  reputed  an  excellent  smithing  coal.  The  in- 
terval between  the  Darlington  coal  and  the  Ferriferous 
Limestone  is  entirely  concealed,  and  nothing  can  be  seen 
of  the  Kittanning  coal. 

The  Ferriferous  Limestone  has  thinned  away  in  ^ mile 
from  15  feet  to  only  3,  and  it  is  quite  impure  at  that,  con- 
taining much  cherty  matter  in  its  lower  part.  It  was  once 
burned  near  its  outcrop  here  on  the  little  run.  It  is  full 
of  its  characteristic  fossils.  Only  a short  distance  up  the 
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Stream  from  this  point  the  Ferriferous  Limestone  thins  away 
altogether. 

The  Clarion  coal,  No.  10,  has  been  mined  by  stripping 
along  the  streams.  It  is  a tolerably  good  coal,  and  though 
somewhat  slaty  at  the  top  makes  an  excellent  fuel. 

Coal  No.  18  has  also  been  stripped  along  the  stream,  but 
is  somewhat  slaty  and  impure. 

The  Glarion  coal.  A short  distance  below  the  mouth  of 
Brush  creek.  No.  10  of  the  section  has  been  drifted  on  by  Mr. 
Nye,  and  also  stripped  out  of  the  run  there.  It  is  reported 
as  2 feet  thick  and  quite  good.  Just  above  the  mouth  of 
Brush  creek  it  passes  under  the  Connoquenessing. 

One  and  a fourth  miles  above  the  mouth  of  Brush  creek 
Soax>  run  iiuts  into  the  Connoquenessing  from  the  north, 
and  at  its  head,  2 miles  from  the  creek,  some  high  knobs 
catch  a few  outlying  j^atches  of  the  Upper  Freeport  coal. 
No  banks  were  in  operation  when  I visited  the  locality,  but 
the  coal  has  been  mined  on  the  land  of  Messrs.  Roch,  Engle, 
and  Boutt.  The  coal  is  4 feet  thick,  but  contains  consid- 
erable sulphur,  and  cannot  be  used  for  smithing  purposes. 

A very  massive  and  conglomeratic  sandstone  is  seen  above 
the  horizon  of  the  coal,  and  descending  the  run  from 
Boutt’ s bank  we  get  the  following  section  of  289' : (Fig.  192.) 


1.  Massive  Sandstone,  . . . (Mahoning) 20' 

2.  Shales, 5' 

3.  Coal, 4' 

4.  Concealed, 60' 

5.  Sandstone, 15' 

6.  Sandy  Shales  and  concealed, 20' 

7.  Black  Slate, 4" 

8.  Coal,  Lower  Freeport, 8" 

9.  Fire  Clay  and  Shales, 4' 

10.  Limestone,  Butler,  . . . (Lower  Freeport) 3'  6" 

11.  Concealed,  with  occasional  exposures  of  Sandstone  and 

Shales, 60' 

12.  Coal,  Darlington, 2' 

13.  Concealed, 50' 

14.  Blue  Sandy  Shales, 40' 

15.  Concealed  to  the  level  of  the  Connoquenessing, 5' 


Here  No.  1 is  seen  covering  the  ground  in  immense  masses, 
one  fourth  mile  south  from  Mr.  Boutt’ s opening  in  the  Up- 
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per  Freeport  coal.  It  is  very  coarse,  and  contains  some 
pebbles. 

No.  10  is  the  limestone  which  is  occasionally  found  under 
the  Lower  Freeport  coal,  and  is  what  I have  termed  the  But- 
ler Limestone.  It  is  quite  ferruginous,  being  filled  with 
small  nodules  of  iron  ore.  It  was  once  burned  for  lime  at 
this  locality. 

The  Darlington  coal  is  mined  at  the  forks  of  Soap  Fun  by 
Mr.  Swick,  where  it  is  22"  thick,  and  tolerably  good.  Mr. 
John  Mnsser  also  mines  it  one  fourth  mile  above  the  mouth 
of  this  little  run,  where  it  is  95  feet  above  the  level  of  the 
Connoquenessing,  and  there  we  catch  sight  of  the  Kittan- 
ning coal  below,  which  Mr.  Musser  once  opened.  He  says 
it  is  18  inches  thick,  and  is  known  in  this  neighborhood  as 
the  “18-inch  vein.”  It  comes  35  feet  below  the  Darlington 
coal. 

The  Kittanning  Fire  Clay,  in  an  immense  bed,  is  seen 
just  below  where  Mr.  Musser  says  he  opened  the  coal. 

Soap  Bun  long  Leveled  Section. 

One  half  mile  above  the  mouth  of  Soap  run,  a little  stream 
tumbles  down  the  steep  bluff,  and  exposes  the  following  fine 


section  of  283^' : (Fig.  193.) 

1.  Coarse  massive  Sandstone  to  lull  top,  ( ) ...  15' 

2.  Drab  Sandy  Shales, 4' 

3.  Concealed, 18' 

4.  Sandy  Shales, 15' 

5.  Sandstone, 5' 

6.  Sandy  Shales, 15' 

7.  Massive  Sandstone, (Upper  Freeport  SS?)  . . .15' 

8.  Dark  Sandy  Shales, .’....  17' 

9.  Concealed, 11' 

10.  Sandy  Shales, 20' 

11.  Coal,  Lower  Freeport, 1' 

12.  Dark  Sandy  Shales, 4'  6" 

13.  Massive  Sandstone,  Freeport,  . .(Lower  Free.  SS.)  . . .30' 

14.  Sandy  Shales, 20' 

15.  Coal,  Darlington, (Upper  Kittanning)  . . 2'  4" 

16.  Fire  Clay,  San  ly, 5' 

17.  Sandy  Shales, 40' 

18.  Coal,  Kittanning, (Lower  Kittanning)  . . . 1' 8" 

19.  Concealed, 10' 

20.  Sandstone, 4' 

21.  Sandy  Shales, 20' 

22.  Sandy  Shales,  containing  Iron  Ore,  to  the  creek,  ....  10' 
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This  section  was  very  carefully  made  with  hand-level,  and 
it  exhibits  a succession  in  its  upper  numbers  which  is  quite 
perplexing.  The  Sandstone  at  the  to2J  of  the  section  is  very 
massive  and  conglomeratic,  and  is  not  all  seen  here,  as  the  top 
of  it  has  been  eroded.  It  forms  a perpendicular  cliff  ‘nxomx^ 
the  summit  of  the  hill,  and  comes  at  the  same  horizon  as 
the  massive  sandstone  seen  above  the  4 feet  bed  of  coal  in 
the  previous  section.  But  no  coal  is  seen  here,  and,  if  any 
exists,  it  is  a very  small  bed  in  No.  3,  which  is  concealed, 
and  the  slope  is  so  steep  that  if  any  coal  were  present,  it 
would  be  shown  in  a blossom. 

No.  7 is  also  a very  massive  rock,  and  extends  around  the 
hill  in  a bold,  massive  clilf.  This,  with  Nos.  6 and  6,  may 
represent  the  Mahoning  Sandstone,  while  No.  1 may  be  the 
Buffalo  Sandstone,  and  then  the  coal  seen  below  it  in  the 
preceding  section  would  be  the  Brush  Creek. 

The  upper  part  of  No.  11  is  very  slaty,  and  the  limestone 
is  absent,  being  replaced  by  a dark,  sandy  stratum,  con- 
taining fossil  plants,  in  which  were  seen  Neuro]oteris  rcuri 
nereis,  N.  Loschii,  Alethopteris  sxof,  Cordaites  horassi- 
foUus,  and  others. 

The  Freeport  Sandstone  is  quite  massive,  too,  and  is  seen 
forming  a line  of  over-hanging  cliffs  along  the  hill. 

The  Darlington  coal  is  exposed,  and  is  seen  to  be  divided 
midway  by  a parting  of  slate,  one  half  inch  thick.  It  is  a 
very  fair  coal,  where  exposed  in  the  ravine. 

The  Kittanning  coal  has  here  been  worked  out  along  the 
road,  both  by  drifting  and  stripping.  It  is  called  the  ‘ ‘ 18-inch 
vein  ” by  the  farmers,  who  say  it  is  better  and  jDurer  than  the 
Darlington  above  it.  The  coal  is  very  rich  and  oily,  and  is  in 
high  repute. 

The  Kittanning  Fire  clay. 

A short  distance  above  the  line  of  section,  the  concealed 
interval  below  it  is  seen  to  be  occupied  by  a huge  bed  of 
very  pnre-looking  Fire  Clay. 

This  coal  is  mined  by  Mr.  Fnmbell,  \ mile  below  the 
mouth  of  Camp  Run,  where  it  is  2 feet  thick,  and  very 
pure,  having  the  appearance  of  a hloclc  coal,  but  being  more 
jiitchy.  At  the  mouth  of  Camp  run  it  is  7 feet  above  that 
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stream,  and  the  great  bed  of  Fire  Clay  below  it  is  seen  ex- 
tending below  the  bed  of  the  creek.  The  coal  has  been 
mined  all  along  Camp  run,  both  by  drifting  and  stripping, 
the  Darlington  coal  above  being  comparatively  neglected, 
though  an  old  opening  is  seen  in  it  on  the  right  bank  of 
Camp  run,  50  feet  above  the  Kittanning  coal. 

A few  rods  above  the  mouth  of  Camp  run  the  Kittanning 
coal  passes  under  the  Connoquenessingand  is  seen  no  more. 

One  half  mile  above  the  mouth  of  Camp  run,  The  Dar- 
lington coal  is  mined  by  Mr.  Stamm,  where  it  is  22  inches 
thick  and  40  feet  above  the  Connoquenessing. 

Two  miles  above  the  mouth  of  Camp  run  we  get  the  fol- 
lowing section,  in  descending  a ravine  on  the  land  of  Mr. 
Metz  161' : (Fig.  194.) 


1.  Shaly  Sandstone,  and  concealed, 20' 

2.  CoaZ,  Upper  Freeport, 1' 

3.  Fire  Clay, 3' 

4.  Limestone,  Freeport, (Upper  Freeport  L.)  ....  1' 

5.  Sandy  Shales  and  Sandstone,  . . (U.  F.  Sandstone)  ....  58' 

6.  Coal,  Lower  Freeport, 1' 

7.  Fire  Clay, 3' 

8.  Limestone,  Butler, (Lower  Freeport  L.)  ....  4' 

9.  Fire  Clay  and  Sandy  Shales, C' 

10.  Freeport  Sandstone, (L.  F.  Sandstone)  ....  35' 

11.  Sandy  Sliales, 25' 

12.  Coal,  Darlington, (Upper  Kittanning)  ....  2' 

13.  Fire  Clay,  Sandy, 5' 

14.  Sandy  Shales  and  Sandstone  to  the  level  of  the  Connoque- 

nessing,   25' 


The  Upper  Freeport  coal  was  once  mined  here,  but  I could 
learn  nothing  of  its  thickness.  I saw  only  one  foot  of  it, 
and  I think  it  can  hardly  be  more  than  2|  feet  thick. 

The  Freeport  Limestone  is  of  a light  gray  color,  and  quite 
compact  and  hard. 

The  Lower  Freeport  coal  has  also  been  stripped  out  of 
the  run  by  Mr.  Metz.  It  is  somewhat  slaty,  however,  and 
makes  much  ash  in  burning. 

The  Butler  Limestone  here  makes  its  appearance  again, 
and  is  very  much  the  same  kind  of  a rock  that  we  saw  it 
on  Soap  run,  being  quite  ferruginous  and  filled  with  iron 
nodules^  having  a gray  cast  on  fresh  fracture,  but  weather- 
ing buff.  It  breaks  with  a sharp,  clear  fracture. 
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The  Darlington  coal  is  mined  by  Mr.  Metz,  and  is  very 
good. 

At  the  month  of  Door  run,  near  the  Butler  county  line, 
the  creek  has  made  a big  bend  to  the  north,  and  the  Dar- 
lington coal  is  thrown  50  feet  above  it.  Below  the  coal  we 
get  a vast  quantity  of  iron  ore  in  nodules  between  the  Dar- 
lington coal  and  the  Kittanning.  Here  at  the  mouth  of 
Door  run  was  once  a charcoal  furnace  which  used  this  ore 
below  the  coal.  The  furnace  ceased  to  operate  about  60 
years  ago,  though  a large  quantity  of  iron  was  made  in 
early  times.  (This  corresponds  to  the  Johnstown  Cement 
Bed  of  the  Report  HHH.) 

38.  Big  Bearer  Toionship,  Bearer  County. 

This  lies  immediately  west  from  North  Sewickley  and 
adjoins  Lawrence  county. 

No  streams  of  any  consequence  pass  through  it.  The 
Big  Beaver  hows  along  its  eastern  border,  and  the  North 
Fork  of  Little  Beaver  hows  along  its  western  margin,  while 
small  streams  rise  in  the  highlands  and  pass  into  either 
stream. 

Tlie  cohimn  of  rocks  in  this  township  extends  from  the 
Brush  Creelv  coal  far  down  into  the  Conglomerate  series, 
or  Beaver  River  Group,  making  a section  of  about  600  feet. 

The  Darlington  coal  bed  mistaken  for  the  Kittanning. 

The  Darlington  coal  has  been  mined  extensively  in  this 
township,  in  the  vicinity  of  Clinton,  and  below  that  along 
the  Beaver.  This  was  formerly  considered  the  Kittanning 
coal,  but  it  is  not,  as  that  coal  has  thinned  away  to  18 
inches  in  coming  up  the  Beaver,  and  is  found  30  feet  below 
the  coal  worked  at  Clinton,  with  the  great  bed  of  the  true 
Kittanning  Fire  Clay  below  it. 

Mr.  Chance  wall  report  on  the  coal  around  and  below 
Clinton,  so  that  nothing  more  need  be  said  of  it  here  except 
to  give  the  structure  which  the  Darlington  coal  shows  at 
these  banks,  which  is  something  like  the  following : 
(Fig.  195.) 

1.  Coal,  N , 2'  6"  j 

2.  Slate,  > Darlmgton=U.  Kitt.  C.  ) 1''  > 3' 

3.  Coal,  ) ( 5"  ) 
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Sometimes  there  is  a thin  parting  one  foot  from  the  top. 
The  coal  is  of  excellent  quality.  No  mines  are  in  opera- 
tion now  on  this  coal  along  the  Big  Beaver  at  any  of  the 
extensive  coal- works,  all  having  closed  work  for  the  present. 

The  ClarlhS  Hun  Long  Section. 

Clark’s  run  puts  into  the  Big  Beaver  at  Homewood  Sta- 
tion, and  at  its  head  the  Pittsburg,  Fort  Wayne  and  Chi- 
cago railroad  passes  across  the  summit  between  the  two 
Beavers,  through  a deep  cut,  which  makes  a line  exposure 
of  the  measures,  and  descending  from  the  hill  above  to  the 
railroad  and  along  the  track  down  Clark’ s run  we  got  the 
following  section  of  564  feet : (Fig.  196.) 


1.  Coal  Blossom,  Brush  Creek.  (Gallitzin.) 

2.  Fire  Clay, 3' 

3.  Limestone, 5' 

4.  Concealed, 50' 

5.  Eire  Clay, 2'  to  10' 

6.  Limestone,  Freeport,  in  several  layers,  with  Shales  and 

Clay  interstratitied, 10' 

7.  Shaly  Sandstone, 15' 

8.  Dark  Shales, 20' 

9.  Bituminous  Slate, 10' 

10.  Coal,  Lower  Freeport, 1' 

11.  Eire  Clay, 6' 


12.  Limestone,  Butler, . 


' 1.  Limestone, . . . 1'  6"  j 

I 2.  Shale, 2'  ( 5'  6' 

t 3.  Limestone,.  . . 2'  1 

13.  Fire  Clay  and  Sandy  Shales  to  the  level  of  the  R.  R.  at 

summit,  1,055  feet  above  tide, 8' 

14.  Passing  along  the  R.  R.  east,  the  descent  is  very  rapid, 

and  we  see  Sandy  Shales  and  Sandstone, 65' 

15.  Coal,  Darlington, 1'  6" 

16.  Shales, 25' 

n.  Coal,  Kittanning, 2' 

18.  Passing  from  this  point  to  Homewood,  and  continuing 

the  section  down  to  the  Beaver  from  an  old  opening 
in  tlie  Kittanning  Coal,  we  get : Concealed, 73' 

19.  Massive  Conglomeratic  Sandstone,  Piedmont, 155' 

20.  Streak  of  Coal. 

21.  Bluish  Shales,  containing  Iron  Ore, 15' 

22.  Dark  Sandy  Shales, 45' 

23.  Coal,  Semi-Cannel, 6" 

24.  Fire  Clay  and  Sand3^  Shales, 5' 

25.  Calcareous  Iron  Ore, 2' 

26.  Blackish  Sandy  Shales, 13' 

27.  Hard  white  massive  Sandstone  to  the  level  of  Big  Beaver,  18'  6" 
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Limestone  under  the  Brush  Creeh  Coal. 

Here  we  get  a limestone  under  tlie  Brush  Creek  coal.  At 
this  locality  it  is  seen  only  in  a line  of  boulders,  but  a short 
distance  north  it  is  seen  well  exposed  at  the  roadside,  where 
it  is  5 — 6 feet  thick.  It  is  a light-colored,  compact  rock, 
and  breaks  with  a sharp,  clear  fracture.  It  has  a tendency 
to  come  out  in  thin  slabs  like  a flag-stone,  and  its  cavities 
are  filled  with  calcite.  The  coal  above  it  makes  quite  a 
large  blossom  in  the  road. 

The  Upper  Freeport  coal  should  come  above  No.  5,  but 
it  is  entirely  absent  here. 

The  Uiojper  Freeport  fire  clay  is  mined  and  manu- 
factured into  fire-brick  by  Keir  & Bros.,  of  Pittsburg.  It 
varies  from  2 to  10  feet  in  thickness,  at  times  being  replaced 
with  limestone  and  iron  ore.  It  makes  an  excellent  quality 
of  fire-brick  and  furnace  lining,  as  is  testified  to  by  the  iron 
men  who  have  used  them. 

• The  Freeport  Limestone  is  seen  in  five  or  six  layers  sepa- 
rated by  fire-clay  or  shales.  Some  parts  of  the  limestone 
are  very  ferruginous  and  could  be  used  for  an  iron  ore.  It 
is  seen  in  the  top  of  the  summit  cut. 

The  Lower  Freeport  coal,  with  its  overlying  bituminous 
shales  is  seen  in  the  summit  cut.  The  coal  is  very  pure  and 
clean  looking,  and  has  no  tendency  to  break  up. 

The  Butler  Limestone  is  likewise  seen  in  the  summit  cut, 
and  is  in  two  layers  separated  by  shales  ; both  are  quite 
ferruginous  and  brecciated.  At  the  highest  point  on  the 
railroad  in  the  cut  this  limestone  comes  within  eight  feet  of 
the  track.  Descending  the  track  toward  Homewood  we  see 
nothing  but  shales  and  sandstone  until  the  Darlington  and 
Kittanning  coals  have  come  up  three  quarters  of  a mile  east 
on  the  land  of  Mr.  McCready.  In  this  interval  we  descend 
65  feet. 

The  blossom  of  the  Darlington  coal  is  seen  in  the  bluff 
along  the  railroad,  and  (25  feet  below  it)  comes  the  Kittan- 
ning, which  is  22  inches  thick,  with  a small  parting  of  slate 
five  inches  below  the  lop.  It  is  here  a few  feet  below  the 
level  of  the  track  and;  has  been  stripped  out  of  the  bottom 
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along  side  the  railroad,  and  on  the  opposite  side  of  the  run 
has  been  mined  by  drifting  on  the  land  of  Mr.  McCready. 

The  thickness  of  the  Darlington  coal  was  not  seen  here, 
but  three  fourths  of  a mile  below  ; it  is  mined  on  the  land 
of  Mr.  Johnston,  where  it  is  90  feet  above  the  raih'oad,  and 
shows  the  following  section  : (Fig.  197.) 


1.  Coal, 1 

( 

. . . 1'  2 " 1 

2.  Slate,  .... 

. . . 1 " 

3.  Coal, 

• Darlington, 

< 

. . . 4 " 

4.  Slate,  .... 

ic 

5.  Coal, J 

, . . 

. . . ll"  > 

At  this  locality  it  is  near  the  top  of  the  hill  and  is  coated 
with  a film  of  oxide  of  iron,  which  gives  it  a rusty  color. 
It  is  very  good,  however,  except  the  bottom,  which  is  slaty. 

At  Homewood,  the  Kittanning  coal  was  once  mined  but 
is  now  abandoned.  It  was  reported  two  feet  thick. 

The  Piedmont  Sandstone  locally  deposited. 

Here,  at  Homewood  Station,  the  run  passes  over  the  mas-  ^ 
sive  Piedmont  Sandstone  with  a perpendicular  fall  of  30 
feet,  and  its  course  below  is  a series  of  falls  and  cascades., 
rendering  the  scenery  along  its  course  wild  and  picturesque 
in  the  extreme.  This  immense  mass  of  sandstone  is  a coarse, 
yellowish  white  rock,  and  some  of  it  conglomeratic.  Its 
top  extends  above  the  horizon  of  the  Ferriferous  Lime- 
stone, which  it  has  cut  out  entirely.  It  was  probably  a 
beach  line  or  sand  bank  in  the  ancient  sea ; for  it  rapidly 
thins  away  when  traced  north  from  here,  and  only  three 
miles  north-east  we  find  its  place  occupied  by  nothing  but 
shales  and  two  or  three  small  coal  beds. 

Mount  Savage  Coal  Bed  represented  f 

At  its  base  is  seen  a small  streak  of  coal  two  to  three  inches 
thick,  which,  one  mile  above,  thickens  up  to  a bed  of  work- 
able size,  and  is  mined  on  the  land  of  Mr.  Beaty,  where  the 
coal  is  2^  feet  thick  and  quite  good. 

The  bluish  shales  under  this  rock  contain  a considerable 
quantity  of  nodular  iron  ore,  drifted  on  at  one  time  to  sup- 
ply the  old  Homewood  furnace. 

The  little  coal,  Ho.  23,  is  a kind  of  semi-cannel. 

The  calcareous  stratum,  Ho.  25,  is  an  impure  iron  ore. 

15— Q 
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The  Pottsinlle  Conglomerate^  No.  Nil. 

Tlie  massive  white  sandstone,  No.  27,  is  seen  rising  rapidly 
from  the  river  here,  very  hard  and  tolerably  fine-grained. 
As  we  ascend  the  Beaver  it  rises  quite  rapidly  and  soon 
cuts  the  80  feet  of  slate  here  intervening  between  it  and  the 
Piedmont  down  to  only  20  feet.  At  the  mouth  of  the  Con- 
noquenessiug  its  top  is  110  feet  above  the  Beaver.  This  is 
the  upper  wall  rock  all  the  way  along  the  Connoquenessing 
to  the  mouth  of  Slippery  Bock. 

Lim,estone  under  the  Brush.  Creek  coal. 

One  mile  north  from  the  summit  cut  the  limestone  under 
the  Brush  Creek  coal  is  seen  near  the  cross-roads,  on  the 
land  of  Mr.  Scott.  It  there  forms  a massive  ledge  along 
the  road,  and  is  about  eight  feet  thick.  It  shelves  off  in 
large  flaggy  layers,  and  is  an  ashen-gray  rock,  containing 
much  calcite  in  cavities. 

One  mile  north  from  this,  on  the  land  of  Mr.  Marion  Mar- 
shall, we  see  tlie  following  section  of  79' : (Pig.  198.) 


1.  Coal  Blossom,  Brush  Creek. 

2.  Fire  Clay  and  Shales, 4' 

3.  Limestone, 6' 

4.  Concealed, 60' 

r 1.  Coal, 3'  6"  ^ 

5.  Coa?,  Upper  Freeport,  . ) 2.  Slate, 2"  > 4' 4" 

( 3.  Coal,  .....  8"  ) 

6.  Fire  Clay, 2' 

7.  Limestone,  Freeport,  seen, 3' 


The  Brush  Creek  coal  is  seen  in  the  road  near  the  top  of 
the  ridge.  It  makes  quite  a large  blossom,  and  must  be  3 
feet  thick  at  least,  but  it  is  too  near  the  surface  here  to  mine. 

The  limestone  is  seen  below  the  coal  along  the  road,  at  the 
sanie  level  which  it  occurs  on  Mr.  Scott’s  land,  one  mile 
south.  It  has  the  same  shelving,  slaty  appearance  previ- 
ously noted. 

Mr.  Marshall  mines  the  Upper  Freeport  coal  at  this  local- 
ity, and  says  that  it  varies  in  thickness  from  3 to  6 feet.  The 
bottom  coal  is  somewhat  slaty  and  impure,  as  is  also  6 inches 
of  the  top,  but  the  rest  of  the  upper  bench  is  a very  fair  coal. 

The  (Upper)  Freeport  limestone  is  hard  and  compact, 
slightly  ferruginous  and  brecciated.  It  is  on  the  same  level 
that  we  find  it  in  the  top  of  the  Summit  cut,  two  miles  south. 
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showing  that  the  dip  has  been  flattened,  or  even  reversed  by 
the  FredericJdoion  Axis. 

The  Northern  Drift. 

All  the  highlands  of  this  township  contain  more  or  less 
nietamorphic  boulders  scattered  about  on  the  surface,  which 
vary  in  size  from  one  half  foot  in  diameter  up  to  3 feet. 
They  are  found  on  the  summits  of  the  highest  hills,  and 
have  been  seen  1,300  feet  above  tide. 

The  Jordan' s Bun  Section. 

Jordan’s  run  puts  into  the  Little  Beaver  near  New  Galilee, 
and  a short  distance  up  the  stream  we  see  the  following,  in 
descending  a steep  hill  to  the  run,  234' : (Fig.  199.) 


1.  Fire  Clay, 4' 

2.  Sandy  Shales, 12' 

3.  Massive  Sandstone,  Mahoning, 40' 

4.  Concealed, 5' 

5.  Limestone,  Freeport, 4' 

6.  Concealed, 45' 

7.  Coal,  Lower  Freeport, 2'  8" 

8.  Concealed  and  Sandstone 80' 

9.  Coal,  Darlington, (Upper  Kittanning)  . . 2' 

10.  Fire  Clay, 5' 

11.  Shales, 25' 

12.  Coal,  Kittanning, 1'  8" 

13.  Fire  Clay,  seen  to  bed  of  creek, 8' 


The  Brush  creek  coal  should  come  in  a few  feet  above  the 
top  of  this  section. 

The  Mahoning  Sandstone  is  a very  massive  rock,  and  is 
seen  along  the  hill  in  a perpendicular  cliff.  It  is  quarried 
on  the  land  of  Mr.  McClure,  where  it  is  a very  superior 
building  stone. 

A drift  was  once  made  at  the  horizon  of  No.  4 for  the  Up- 
per Freeport  coal,  but  it  was  found  to  be  only  a few  inches 
thick. 

The  Freeport  Limestone  is  very  ferruginous  and  brecci- 
ated.  Huge  masses  of  it  are  scattered  over  the  hillside, 
having  slid  out  of  their  bed.  It  is  here  180  feet  above  the 
level  of  the  railroad  track  at  New  Galilee,  which  makes  it 
1,058-1-180=:1,138  feet  above  tide. 

The  Lower  Freeport  coal  was  once  mined,  but  the  old 
drift  is  now  abandoned,  and  the  coal  cannot  be  seen.  It  is 
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reported,  however,  as  being  32  inches  thick,  and  a tolerably 
fair  coal,  but  making  a large  amount  of  ash.  It  was  also 
once  mined  on  the  opposite  side  of  the  run. 

The  Darlington  or  Upper  Kittanning  coal  bed,  Ko.  9,  is 
mined  here  by  Mr.  Patterson,  where  it  shows  the  following 
structure  : (Fig.  200.) 


1.  Coal, 1'7"  ) 

2.  Slate, l"to  2"  > 2' 

3.  Coal, 4"  ) 


This  is  an  excellent  coal,  being  very  pure,  and  entirely 
free  from  pyrites,  so  far  as  the  eye  can  determine.  It  is 
rich,  oily,  and  shining  black.  The  bottom  coal  is  not  so  good 
as  the  top. 

The  Kittanning  coal  is  stripped  out  of  the  little  bottom, 
on  the  land  of  Mr.  Young.  It  is  a very  good  coal,  though 
only  20  inches  thick. 

The  Terrace  Gravel-Bed. 

One  and  a half  miles  south-east  from  Kew  G-alilee,  at 
the  north  side  of  the  Pittsburg,  Ft.  Wayne  and  Chicago 
railroad,  occurs  what  is  termed  the  “Gravel-bed.”  It  is  a 
terrace  deposit  of  rounded  and  angular  rocks  of  almost 
every  description,  commingled  with  sand,  lumps  of  coal,  etc. 
It  has  been  used  for  ballast  for  a long  time  on  the  rail- 
road, and  the  slope  now  rises  in  almost  a perpendicular 
clilf,  for  60  feet ; thus  exposing  the  structure  quite  well. 
The  base  of  it  is  here  25  feet  above  the  railroad  at  New 
Galilee.  This  is  only  a remnant  of  what  once  spread  clear 
across  the  valley  of  the  Little  Beaver,  but  has  now  been 
almost  entirely  removed  by  erosion.  Small  boulders  of 
granite,  gneiss,  limestone,  conglomerate,  sandstone,  quartz, 
&c.,  are  seen  in  the  gravel  bed,  and  these  are  interstratified 
in  places  with  beds  of  fine  sand. 

On  the  left  bank  of  the  Little  Beaver,  one  and  a fourth 
miles  below  New  Galilee,  we  see  the  following  section,  in 
descending  a steep  bluff,  243' : (Fig.  201.) 

1.  Concealed,  but  covered  with  massive  blocks  of  the  Ma.- 


honing  Sandstone, 30' 

2.  Limestone,  Freeport, 3'  6" 

3.  Concealed, 50' 


4.  Coal,  Lower  Freeport,  Blossom. 
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5.  Sandy  Shales,  Flaggy  Sandstone,  and  concealed, 87' 

6.  Coal,  Darlington, ? 

7.  Concealed, 25' 

8.  Coal,  Kittanning, ? 

9.  Concealed  to  level  of  Little  Beaver, 48' 


Here  the  concealed  interval,  No.  1,  is  covered  with  im- 
mense masses  of  a coarse  conglomeratic  sandstone,  some  of 
which  are  doubtless  in  place. 

The  Freeport  Limestone  is  seen  extending  around  the 
point  in  a massive  ledge.  Both  the  Darlington  and  Kit- 
tanning coals  have  once  been  mined  here,  but  the  drifts 
have  long  been  abandoned,  and  nothing  could  be  learned  of 
their  thickness  or  quality. 

The  Freeport  Sandstone,  No.  5,  is  not  at  all  massive,  but 
consists  of  thin  layers  of  sandstone,  interstratilied  with 
shales. 

Between  the  summit  cut  and  Wallace’s  Run,  along  the 
Beaver  Falls  road,  the  Upper  Freeport  coal  was  once  mined 
on  the  land  of  Mr.  Stickle,  where  it  is  reported  to  have 
been  4 feet  thick,  but  rather  impure,  containing  much  slate 
and  sulphur. 

At  the  mouth  of  Wallace’s  Run,  the  Piedmont  Sandstone 
is  seen  in  an  immense  cliff.  It  extends  up  to  the  level  of 
the  railroad,  and  the  run  has  cut  down  through  it  a deeji 
and  narrow  gorge.  The  railroad  formerly  crossed  this  gorge 
on  a high  trestle  bridge,  but  subsequently  the  stream  was 
arched  over  and  a “ fill  ” was  made. 

In  the  cuttings,  on  either  side,  was  found  a greasy  alumi- 
nous clay  covering  the  top  of  the  terrace  here,  and  this 
was  tumbled  into  the  fill  with  the  rest,  and  with  the  most 
disastrous  consequences  ; for  a stratum  of  this,  coming  near 
the  bottom,  the  whole  mass  above  commenced  creeping  slowly 
off  and  slid  away,  and  the  mischievous  clay  had  to  be  dug 
out  and  replaced  with  stone  before  the  sliding  stopped. 

Between  Wallace's  run  and  Homewood,  there  have  been 
several  openings  in  the  Kittanning  coal,  but  none  are  now 
in  operation. 
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39.  Darlington  Township,  Beaver  County. 

This  lies  immediately  west  from  Big  Beaver  townshij), 
and  extends  to  the  Ohio  line  for  its  western  boundary. 

The  North  Fork  of  the  Little  Beaver  flows  along  its  east- 
ern border,  and  also  forms  its  southern  boundary  all  the 
way  to  the  Ohio  State  line. 

The  Darlington  Section  of  %32\feet. 

At  Darlington,  in  the  hill  north-west  from  the  town,  we 
get  the  following  section  in  descending  to  the  Little  Beaver  : 
(Fig.  202.) 


1.  Massive  Sandstone,  Mahoning,  seen, 10' 

2.  Coa?,  Upper  Freeport, 0'  to  2' 

3.  Fire  Clay, 1' 

4.  Limestone,  Freeport, 3' 

5.  Concealed, 50' 

6.  Coal,  Lower  Freeport,  impure, 2'  to  3' 

7.  Concealed, 10' 

8.  Sandstone,  Freeport, 75' 

9.  Sandy  Shales, 5' 

10.  Coal,  Darlington, 1'  6" 

11.  Sliales,  containing  Iron  Ore, 20' 

12.  Coal,  Kittanning, 2'  . 

13.  Fire  Clay, 10'  to  15' 

14.  Concealed  to  level  of  Little  Beaver,  at  Darlington,  . . .35' 


The  Mahoning  Sandstone,  No.  1,  caps  the  hill  toil,  and  has 
been  extensively  eroded  ; what  is  left  of  it  is  very  massive, 
and  rests  immediately  upon  the  underlying  coal,  which  was 
here  opened  by  Mr.  Martin,  but  the  thickness  was  so  vari- 
able that  it  was  abandoned.  Mr.  Martin  says  that  at  times 
he  would  have  2i  feet  of  good  coal,  and  within  a few  feet 
the  sandstone  would  come  down  and  cut  it  out  almost  en- 
tirely. 

Tlie  limestone  below  it  is  in  a single  layer,  of  a light-gray 
color  and  very  compact,  breaking  with  a sharp,  angular 
fracture.  It  was  once  burned  for  lime. 

The  Lower  Freeport  coal  has  also  been  opened  by  Mr. 
Martin,  who  reports  it  as  2 to  3 feet  thick,  but  quite  im- 
pure, containing  much  sulphur  and  slate,  and  being  worth- 
less as  a fuel. 

The  Freeport  Sandstone  is  finely  exposed  in  a quarry. 
The  upper  30  feet  of  it  is  somewhat  flaggy  and  shaly,  but 
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the  lower  part  is  quite  massive.  It  is  a very  hard,  micaceous 
rock,  and  is  a very  indifferent  building  stone.  About  45 
feet  above  the  base  of  the  bed  is  seen  the  very  hard,  blue 
silicious  layer,  which  was  noted  in  Southern  Beaver  last 
year.  (See  Report  K.,  page  343.) 

The  little  coal.  No.  10,  is  what  I have  termed  the  Darling- 
ton coal.  It  is  only  1|  feet  thick,  and  a bituminous  coal, 
but  3 miles  below  it  becomes  the  great  bed  of  cannel  coal 
which  has  long  been  known  as  the  Darlington  cannel.  The 
bed  has  been  mined  here  in  some  instances,  and  is  quite 
pure  and  highly  prized  for  smithing  purposes. 

The  Kittanning  coal  is  mined  by  Mr.  Martin.  It  is  never 
more  than  2 feet  thick,  and  usually  about  22  inches.  It  is 
pitchy  black  and  shining,  and  is  an  excellent  coal  for  do- 
mestic purposes,  containing  very  little  visible  p3uites. 

The  Fire  Clay  under  the  coal  is  of  immense  proj)ortions, 
10  feet  of  it  was  seen,  and  Mr.  Martin  says  it  is  much 
thicker.  It  is  of  an  excellent  quality,  and  was  formerly 
manufactured  into  ffre-brick  in  this  vicinity. 

The  concealed  portion  is  a mass  of  boulders  and  terrace 
deposits  down  to  the  Little  Beaver. 

Sharon  Coal  bed  prohahly  absent  on  Little  Bearer. 

Several  wells  have  been  bored  along  the  valley  in  search 
of  the  Block  or  Sharon  coal.  They  commence,  usually, 
about  30  to  40  feet  below  the  Kittanning,  and  come  to  a coal 
at  a depth  of  130  feet,  which  is  only  2 feet  thick,  and  is 
supposed  to  represent  the  Sharon  coal.  This,  hoAvever,  is 
not  the  Sharon,  but  the  Lower  Porter  coal  of  Pennsylvania, 
which  lies  160  feet  above  the  Sharon.  Some  of  the  wells 
were  bored  deeper,  but  no  coal  of  any  consequence  was 
found  below  the  first  one  struck,  so  that  there  is  prob- 
ably no  Sharon  coal  here. 

Passing  down  the  Little  Beaver  from  Darlington,  we  see 
where  numerous  openings  have  been  made  on  the  Darling- 
ton coal  and  the  Kittanning,  but  none  of  them  are  now  in 
operation,  as  both  coals  are  quite  thin  along  this  line. 

The  Coal  Run  Darlington  Section  of  S87^  feet. 

Three  miles  beloAV  Darlington  we  come  to  Coal  run,  and 
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on  this  stream  occurs  the  great  bed  of  cannel  coal,  which 
has  long  been  known  as  the  Darlington  cannel. 

The  section  of  287^^'  here  given  is  principally  the  record 
of  a boring  made  by  Mr.  Mansfield,  commencing  on  the 
summit  of  the  hill  and  passing  down  through  all  the  strata : 
(Fig.  203.) 


1.  Surface  Clay  and  debris, 8 ' 

2.  Massive  Sandstone, 12  ' 

3.  S apposed  place  of  bed  of  Coal,  {3  Foot  Vein) 3 ' 

4.  Sandy  Shales, 37  ' 

5.  Coal,  Upper  FreejDort, 4 ' 

6.  Fire  Clay, 2 ' 4" 

1 .  Limestone,  Freeport, 1 ' 8" 

8.  Gray  and  Brown  Sandy  Shales  and  Sandstone, 58  ' 6' 

9.  Bituminous  Shale,  containing  streaks  of  Coal,  Lower 

Freeport, 3 ' 

10.  Very  massive  Sandstone,  Freeport, 62  ' 6” 

( 1.  Cannel  Slate,0'  to  6 ' 

2.  Cannel  Coal,0'  to  12  ' 

3.  Bituminous 
Coal,  . . 0'  to  3g'  ^ 

12.  Dark  Sandy  Shales,  containing  fossil  plants, 4 ' 

13.  Dark  Sandy  Shales,  containing  layers  and  nodules  of 

Iron  Ore, 25  ' 

14.  Coal,  Kittanning, 2 ' 

15.  Fire  Clay,  seen, 5 ' 

16.  Concealed  to  level  of  the  Little  Beaver, 38  ' 


11.  Coal,  Darlington, 


l0'to21'  6'‘ 


This  very  complete  section  was  obtained  by  combining 
observations  made  at  the  exposures  with  the  record  of  the 
boring  furnished  by  Mr.  Mansfield. 

The  Three  Foot  Vein.  {Brush  Creek  coal  toed  ?) 

No  coal  was  jiassed  throngh  at  the  horizon  of  No.  3,  but 
Mr.  Mansfield  thinks  that  is  the  place  where  the  “three- 
foot  vein”  should  come,  and  has  so  placed  it  in  his  boring. 
This  is  probably  too  low,  however,  and  it  likely  comes  above 
No.  2,  as  I have  never  seen  it  at  less  than  fifty  feet  above  the 
Upper  Freejiort,  and  have  seen  it  frequently  at  twice  that 
distance. 

The  U'px>er  Freeport  coal  has  been  largely  mined  here  by 
Henrici  & Baker,  of  the  Economy  Society.  A branch  rail- 
road was  built  by  the  Economites  from  New  Galilee  to  this 
point,  and  this  coal  was  extensively  mined  and  shipped  for 
a gas  coal.  But  about  the  year  1863,  the  coal  in  this  bed 
was  exhausted,  or  rather  all  the  workable  coal  was  talven 
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out  of  it,  and  tlie  mines  have  not  been  in  operation  since 
that  time. 

The  workable  portion  of  the  bed  varied  in  thickness  from 
3f  to  feet,  and  is  said  to  have  been  an  excellent  coal. 
There  being  no  banks  in  operation  on  it  now  I did  not  get 
to  see  the  coal,  except  at  the  mouth  of  the  old  drifts. 

No.  9 represents  the  Lower  Freeport  coal,  and  a company 
once  drifted  into  the  hill  several  yards  at  this  horizon  think- 
ing it  would  turn  into  cannel.  It  is  quite  bituminous,  and 
at  times  contains  streaks  of  coal. 

The  Freeport  Sandstone  is  very  massive  and  is  frequently 
seen  cropping  out  in  the  ravines.  It  is  a very  hard,  silicious 
rock. 

The  Darlington  Cannel  and  Goal  Bed. 

Immediately  below  the  F.  SS.  comes  the  great  bed  of  can- 
nel, which,  at  different  localities  here,  exhibits  the  varia- 
tions given  in  the  section.  This  extensive  bed  of  cannel 
coal  is  a mere  local  deposit,  and  has  never  been  found  off 
of  the  Mansffeld  tract  in  this  township.  The  entire  area  is 
now  owned  by  Mansfield  & Co.  The  coal  is  usually  sepa- 
rated into  three  distinct  parts  ; first,  at  the  bottom,  we  have 
one  half  to  one  foot  of  bituminous  coal ; then  comes  the 
cannel,  resting  immediately  on  it,  and  extending  upward 
from  six  to  twelve  feet ; gradually  passing  into  the  cannel 
shale  above,  which  is  sometimes  as  much  as  six  feet  in 
thickness. 

The  bituminous  coal  is  very  pitchy,  and  the  bituminous 
layers  are  interlaminated  with  streaks  of  cannel.  At  the 
upper  mine,  where  the  cannel  has  thinned  away,  this  bitu- 
minous portion  becomes  2^  to  3|-  feet  thick,  and  is  exten- 
sively mined  by  Mr.  Mansfield,  and  shipped  as  a gas  coal, 
under  the  name  of  “Beaver  Block  Coal.” 

The  cannel  coal  is  of  very  fair  quality  at  times,  but  it 
contains  quite  a large  per  cent,  of  ash,  especially  near  the 
top,  where  too  much  of  the  roof  has  been  taken  out.  It 
makes  a bright  cheerful  fire,  however,  and  burns  up  into  a 
fine  white  ash.  It  is  extensively  mined  by  Mr.  Mansfield, 
and  shipped  to  Cleveland  as  a gas  coal.  In  its  thickest 
parts  Mr.  Mansfield  informs  me  that  twelve  feet  of  good 
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cannel  has  been  mined.  Its  average  thickness,  however,  is 
about  seven  feet.  It  graduates  imperceptibly  into  the  can- 
nel slate,  or  rich  bituminous  shale  above. 

This  shale  was  formerly  distilled  for  oil  on  a large  scale. 
The  shale  was  preferred  to  the  coal,  as  it  made  quite  as 
much  oil,  and  did  not  leave  so  much  tarry  jiroducts  behind 
in  the  retort.  One  ton  of  shale  made  a barrel  of  oil.  The 
discovery  of  petroleum  of  course  put  an  end  to  the  manu- 
facture of  oil,  yet  the  company  found  it  prohtable  to  con- 
tinue the  manufacture  of  a heavy  lubricating  oil  up  to  the 
year  1872,  when  the  establishment  burned  down  and  was 
abandoned. 

The  whole  bed  exhibits  the  most  remarkable  variations. 
When  approaching  the  margin  of  the  deposit,  frequently, 
the  sandstone  roof  above  comes  down,  and  the  bottom 
shales  rise,  and  the  two  come  together  and  cut  the  coal 
entirely  away.  I have  seen  six  feet  of  coal  at  one  point, 
and  the  whole  mass  would  be  thus  cut  out  in  going  a dis- 
tance of  only  fifty  feet. 

The  Darlington  Under -shale  plant  bed. 

There  is  no  fire-clay  under  this  coal,  but  it  rests  immedi- 
diately  upon  a dark  sandy  shale,  which  is  literally  filled 
with  fossil  plants,  most  of  which  are  in  a very  good  state  of 
preservation. 

In  the  cannel  coal  are  frequently  found  stems  of  Lepido- 
dendron  and  Ulodendron^  which  are  much  macerated. 

The  fine  collection  of  fossil  plants  which  Mr.  I.  F.  Mans- 
field has  made  at  this  locality,  and  generously  presented  to 
the  Survey,  has  been  alluded  to  in  another  portion  of  this 
report. 

The  Kittanning  couZ,  with  its  underlying  Fire  Clay,  is  seen 
in  a cut  along  the  railroad,  immediately  below  where  the 
cannel  coal  has  been  mined.  Mr.  Mansfiield  states  that  it 
is  2 feet  thick. 

The  central  portion  of  this  township  contains  quite  a large 
area  of  the  Upper  Freeport  coal.  Near  the  head  of  Dill- 
worth’  s run,  it  was  once  extensively  mined  by  the  Syracuse 
Coal  Company,  represented  by  Mr.  Butts.  Nothing  has 
been  done  at  the  mines,  however,  for  two  years.  The  coal 
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was  4 feet  thick,  and  when  the  mines  were  in  operation  one 
hundred  tons  were  shipped  daily  to  Cleveland  as  a gas  coal. 
The  available  coal  is  nearly  exhausted. 

The  Brush  Creeh  ( ? ) Three  Foot  Coal. 

Sixty-hve  feet  above  the  Upper  Freeport,  at  this  locality, 
occurs  another  coal,  which  was  also  mined  to  some  extent, 
but  it  comes  so  near  the  surface  that  the  roof  could  not  be 
kept  up.  It  is  reported  to  have  been  3 feet  thick,  and  a very 
tine  coal.  This  is  very  probably  the  Brush  Creek  coal,  at 
least  we  shall  caU  it  that  hereafter,  although  the  identifica- 
tion is  not  certain. 

A short  distance  above  this,  on  the  State  road,  the  Upper 
Freeport  coal  is  mined  for  country  supply,  by  Mr.  Laferty, 
and  there  we  get  the  following : (Fig.  204.) 


1.  Sandy  Shales, 

f 1.  Slaty  Coal,  . 

. 6"  I 

2.  Coal,  Upper  Freeport,  . . 

2.  Coal,  .... 

3.  Slate,  . . . 

. 3'  3" 
. 1" 

4.  Coal,  .... 

• 4" 

It  is  a very  fair  coal,  being  pitchy,  lustrous,  and  firm. 
Very  little  pyrites  were  seen  in  it.  • The  bottom  coal  is 
rather  impure. 

Passing  on  out  the  State  road,  we  find  the  Brush  Creeh 
coal  mined  near  the  head  of  Coal  run.  Here  are  two  banks. 
One  at  the  roadside,  operated  by  Mr.  Williams,  shows  2^ 
feet  of  solid,  pure  coal,  which  exhibits  scarcely  any  pyrites. 
Some  parts  of  the  bed  contain  red  coal,  as  it  occurs  very 
close  to  the  surface.  It  is  in  high  repute  among  the  farmers, 
and  is  said  to  be  an  excellent  smithing  coal. 

Mr.  Clark  has  the  other  bank,  on  the  opposite  side  of  the 
run,  and  it  shows  the  same  section. 

Hear  the  State  line,  and  one  mile  south  from  the  Pitts- 
burg, Fort  Wayne  and  Chicago  railroad,  the  Brush  creek 
coal  is  mined  on  the  land  of  Mr.  Hartshorn,  and  there  we 
get  the  following  section  of  71' : (Fig.  205.) 


1.  Coal,  Brush  Creek, . . . 

. 2' 6" 

2.  Concealed, 

^ 1.  Coal,  . . 

...3'  . 

. . . 1" 

. . . 6"  ' 

. 60' 

3.  Coal,  Upper  Freeport,  . 

1 2.  Slate,  . . 

3'  7' 

C 3.  Coal,  . . . 
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4.  Fire  Clay, 2' 

6.  Limestone,  Freeport,  seen  in  bed  of  run 3' 


The  Brush  Creek  coal  is  mined  at  the  roadside  by  Mr. 
Hartshorn.  It  is  a beautiful  coal,  coi/iing  out  in  rectangu- 
lar blocks,  and  consisting  of  alternate  layers  of  mineral  char- 
coal, and  pitchy,  black  bitumen,  this  giving  it  the  appear- 
ance of  a block  coal.  It  is  quite  free  from  pyrites. 

This  same  coal  is  also  mined  Just  below  by  Mr.  William 
Whan,  where  it  is  a little  thicker  than  at  Hartshorn’s,  as  it 
sometimes  attains  3 feet  there. 

The  Upper  Freeport  Goal  bed  and  mines. 

The  Upper  Freeport  coal  is  exposed  at  the  entry  of  the 
State  Line  Coal  Company,  on  the  land  of  Mr.  Whan.  Their 
entry  extends  through  from  the  head  of  this  run  to  the  Pitts- 
burg, Fort  Wayne  and  Chicago  railroad,  at  the  State  line, 
and  is  over  a mile  in  length.  The  Freeport  limestone,  be- 
low the  coal,  is  very  compact,  and  of  a light  gray  color. 

At  the  other  end  of  this  drift,  where  the  railroad  passes 
into  Ohio,  we  see  the  following  section,  at  the  State  Line 
Coal  Company’s  works,  63i' : (Fig.  206.) 

1.  Sandstone  and  Sandy  Shales, 10' 

^ 1.  Coal,  ...  3'  4"  ^ 

2.  Coal,  Upper  Freeport, . . ) 2.  Slate,  . . . l"to2"  C 4' 

C 3.  Coal,  ...  4''  to 6"  I 

3.  Fire  Clay, 1'  6" 

4.  Limestone,  Freeport, 3' 

6.  Concealed  to  level  of  R.  R.  track  here,  1,045  feet  above 

tide, 45' 

The  coal  is  mined  at  this  locality  by  MuUen  & Co.,  and 
is  operated  partly  in  Pennsylvania  and  partly  in  Ohio. 
The  roof  of  the  coal  is  generally  a black  slate  2 to  3 feet 
thick,  but  this,  with  the  coal  below  it,  is  sometimes  cut 
away  by  the  Mahoning  Sandstone,  which  comes  down  from 
above. 

One  and  a half  miles  east  from  this,  are  the  coal-works 
of  Todd  & Co.,  which  are  not  now  in  operation.  The  coal 
comes  at  an  elevation  of  70  feet  above  the  railroad,  and  is 
hauled  on  a tram  road  from  the  mouth  of  the  pit,  which  is 
one  half  mile  south.  The  coal  is  4 feet  thick,  and  the  Free- 
port Limestone  is  seen  below  it. 
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Near  the  head  of  Dilworth’s  run,  the  Upper  Freeport 
coal  is  mined,  at  the  roadside,  by  Mr.  Hartshorn,  where  it 
is  3 feet  8 inches  thick,  and  quite  good. 

The  Brush  Oreeh  Coal  and  mines. 

One  mile  south  from  Enon  Valley  Station,  the  Brush 
creek  coal  is  mined  on  the  land  of  Mr.  Daniel  Madden,  by 
a shaft  36  feet  deep. 

The  coal  is  3 feet  thick,  and  sometimes  runs  up  to  3 feet 
3 inches.  It  is  a splendid  coal,  being  highly  prized  for 
smithing  purposes.  It  comes  190  feet  above  the  level  of  the 
railroad  at  Enon.  Shales  and  Fire  Clay  were  passed  through 
in  the  shaft,  according  to  Mr.  Madden’s  statement. 

A short  distance  north  from  this,  the  Brush  creek  coal  is 
also  mined  on  the  land  of  Mr.  Pickles,  where  it  is  3 feet 
thick,  and  of  excellent  quality. 

The  Upper  Freeport  coal  has  thinned  away  at  this  locality 
so  that  only  a few  inches  of  it  is  seen,  50  feet  below  the 
Brush  creek. 

On  Madden’s  run,  miles  south-east  from  Enon,  the 
Kittanning  coal  is  mined  by  Mr.  McClure,  where  it  is  2^ 
feet  thick,  and  a very  good  coal. 

Where  the  Enon  and  Darlington  road  crosses  Madden’s 
run,  the  Darlington  coal  was  once  mined  by  Mr.  Madden, 
but  the  opening  is  now  fallen  in,  and  nothing  could  be  seen 
of  it. 

The  blossom  of  the  Brush  Creek  coal  is  frequently  seen 
along  the  Enon  and  Darlington  road  ; and,  near  the  school- 
house,  one  mile  north  from  Darlington,  the  Upper  Freeport 
coal  is  seen  making  a broad  band  of  smut  across  the  road. 
Near  this  point  it  was  once  mined  on  the  land  of  Mr.  Dout- 
hitt,  where  it  is  reported  as  4 feet  thick. 

Boulders  floated  l>y  icebergs  f 

Strewn  all  over  this  township,  are  seen  many  huge  boul- 
ders of  granite.  One  of  these  seen  near  the  head  of  Dil- 
worth’s run,  is  10  feet  in  its  longest  diameter,  and  6 in  its 
shortest.  They  are  found  on  the  summits  of  the  highest 
hills. 
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Jfi.  South  Beaver  Township^  Beaver  County. 

This  lies  immediately  south  from  Darlington  township, 
.and  also  adjoins  the  State  of  Ohio. 

Little  Beaver  flows  along  its  northern  border,  while  Brush 
run  heads  up  in  the  eastern  part  and  flows  west  almost 
through  its  center,  putting  into  the  Little  Beaver  in  Ohio, 
a short  distance  west  from  the  State  line.  Brady’s  run 
heads  up  in  its  south-eastern  corner.  Anderson’ s run  puts 
into  Little  Beaver  at  Darlington,  and  one  half  mile  above 
its  mouth  the  Kittanning  coal  is  extensively  mined  by  Mr. 
Tice,  at  whose  drift,  we  see  the  following  25' : (Fig.  207.) 


1.  Dark  Shales, 15' 

. 1.  Coal,  1'  5"  ) 

2.  ) 2.  Slate,  > Kittanning, 1"  > 2'  4'' 

f 3.  Coal,  ) 10"  ) 

3.  Fire  Clay  to  bottom  of  Anderson’s  Eun, 8' 


The  coal  is  very  pure  and  clean,  being  brilliant,  very  black, 
and  pitchy.  It  is  used  for  smithing,  and  is  the  source  of 
supply  for  a long  distance  back  into  the  country. 

One  half  a mile  above  this  we  see  the  following  on  the 
land  of  Mr.  Sturgeon  117' : (Fig.  208.) 


1.  Coal,  Lower  Freeport,  reported, 3' 

2.  Concealed, 75' 

3.  Coal,  Darlington,  part  Cannel, 1'  6" 

4.  Concealed, 35' 

5.  Coal,  Kittanning,  in  bed  of  run, 2'  4" 


Here  the  Lower  Freeport  coal  was  once  mined  on  the  land 
of  Mr.  Sturgeon,  but  the  old  opening  has  fallen  in,  and  the 
coal  cannot  be  seen.  Mr.  Sturgeon  says  that  it  was  an  ex- 
cellent coal,  though  quite  hard  to  dig,  from  which  I infer 
it  was  somewhat  slaty. 

The  Darlington  coal  is  seen  in  a ravine,  and  above  it  comes 
an  impure  cannel  shale,  4 to  5 feet  thick. 

The  Kittanning  coal  goes  under  the  run  at  this  point,  and 
has  been  stripped  out  of  the  same,  just  below. 

Three  fourths  of  a mile  above  this,  the  Darlington  coal 
was  once  opened  by  Mr.  Ferguson,  and  it  there  had  10  to  15 
inches  of  cannel,  resting  on  12  inches  of  bituminous  coal. 
It  is  10  feet  above  the  run,  at  this  locality,  and  a short  dis- 
tance above  it  passes  under. 


SOUTH  BEAVER  TOWNSHIP,  BEAVER  COUNTY.  Q.  239 

Opposite  Elder’ s woolen  mill,  on  the  Little  Beaver,  we  get, 
descending  the  steep  hillside  to  the  creek,  227'  feet  of 
measures ; (Fig.  209.) 


1.  Maasive  Sandstone,  Mahoning,  seen, 25' 

2.  Concealed, 135' 

3.  Massive  Sandstone,  Freeport, 15' 

4.  Dark  Shales,  containing  streaks  of  Coal  and  nodules  of 

Iron  Ore, 10' 

5.  Coal,  Kittanning,  reported, 2'  4" 

6.  Concealed, 15' 

7.  Sandstone  and  Sandy  Shales  to  the  level  of  Little  Beaver, 

below  the  dam, 25' 


The  Mahoning  Sandstone  is  very  massive,  and  huge  blocks 
of  it  are  strewn  all  over  the  hillside,  while  the  stratum  itself 
forms  a bold-clilf  far  up  on  the  hill. 

The  Darlington  coal  has  here  very  probably  been  eroded, 
before  the  deposit  N'o.  3 was  made  as  the  Freeport  Sand- 
stone extends  down  so  close  to  the  Kittanning  coal. 

The  Kittanning  was  once  mined,  but  the  drift  is  now  aban- 
doned, and  the  coal  cannot  be  seen.  It  is  reported,  however, 
to  have  been  2 feet  4 inches  thick,  but  of  rather  inferior 
quality. 

Passing  up  on  the  ridge,  one  mile  south  from  the  woolen 
mill,  we  tind  the  Upper  Freeport  coal  mined  by  Mr.  Elder, 
and  Mr,  Jackson.  The  two  banks  are  but  a short  distance 
apart,  and  show  the  same  section.  The  following  section  of 
32^'  is  seen  at  Mr.  Jackson’s  : (Fig.  210.) 


1.  Massive  Sandstone,  Mahoning,  seen, 20' 

2.  Shales, 2'  6" 

ri.  Coal,  . . 6 " 1 

2.  Slate,  . . i" 

3.  Coal,  . . 3'  0 " 

3.  Coal,  Upper  Freeport,  J • • 2 ^^  4^  qd 

5«  Co&l,  . . 8 


V,/U<XA,  . . O 

6.  Fireclay,  2 " to  3'' 

7.  Coal,  im- 

, pure,  . 3 " 

4.  Eire  Clay, 3' 

5.  Limestone,  Freeport, 2'  6" 

Here  the  coal  is  mined  quite  extensively  for  local  supply. 
Tlie  bottom  and  top  layers  are  quite  impure  and  worthless, 
but  the  main  bench  is  a very  fair  coal,  and  is  highly  prized 
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as  a domestic  fuel,  though,  it  contains  rather  too  much  sul- 
phur for  smithing. 

The  (Upper)  Freeport  limestone  below  is  a light  gray  rock, 
and  very  compact.  It  contains  a small  bivalve  crustacean^ 
of  very  minute  proportions. 

Passing  one  mile  south  from  Mr.  Jackson’s,  we  come  to 
Mr.  McMillan’s  opening,  in  the  Upper  Freeport  coal,  and 
there  in  descending  to  his  bank  from  from  the  road  above, 
we  get  the  following  section  of  117';  (Fig.  211.) 

1.  Coal,  Brush  Creek, Blossom. 


2.  Concealed, 

35' 

3.  Massive  Sandstone,  Mahonint 

5? 

30' 

1. 

Coal,  slaty, . 

8 " 

2. 

Coal,  . . , 

. 2'  10  " 

3. 

Slate,  . . . 

lU 

4.  Coal,  Upper  Freeport,  . ■ 

4. 

Coal,  . . . 

Z" 

1 4;  411 

4. 

Slate,  . . . 

1 f! 

• 2 

u. 

Coal,  . . . 

6 " J 

5.  Fire  Clay, 

6.  Limestone,  Freeport,  . . . 

3'  6" 

7.  Shales  and  Sandstone, . . . 

40' 

8.  Coal, 

2' 

Here  the  Upper  Freeport  coal  shows  the  same  slaty  top 
and  bottom  layers,  which  it  so  often  does.  They  are  com- 
paratively worthless,  while  the  main  bench  is  a tolerably 
fair  coal,  though  containing  more  sulphur  than  usual. 

The  blossom  of  the  Brush  Creek  coal  is  seen  in  the  road, 
where  it  makes  a large  streak,  and  is  probably  3 feet  thick, 
but  has  never  been  opened. 

The  Mahoning  Sandstone  is  quite  massive,  and  forms  ver- 
tical cliffs  around  the  head  of  the  little  stream. 

The  coal  No.  8 in  the  road  below,  has  also  been  stripped 
out  of  tlie  hollow  by  Mr.  McMillan,  who  says  it  is  an  excel- 
lent coal. 

Passing  down  to  Brush  run,  we  tind  the  Kittanning  coal 
showing  its  blossom,  near  the  mouth  of  Little  Brush  run, 
180  feet  below  where  the  Upper  Freeport  coal  was  seen  at 
McMillan’s.  The  Kittanning  is  there  25  feet  above  the  run, 
and  was  once  mined  on  its  left  bank  by  Mr.  Wilson,  but  the 
drift  has  long  ago  been  allowed  to  fall  into  disuse,  so  that 
nothing  can  be  seen  of  the  coal,  but  I learned  from  Mr.  Wil- 
son that  it  was  a little  over  2 feet  thick,  and  quite  pure. 
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The  Fire  Clay  is  seen  below  the  coal,  10  feet  thick.  One 
mile  above  this  the  coal  passes  nnder  Brush  run. 

Nothing  is  seen  of  the  Darlington  coal  at  this  locality,  as 
everything  is  covered  up  and  concealed  by  debris. 

One  half  mile  south  from  Brush  run,  the  Upper  Freeport 
coal  is  mined  by  Mr.  Hartford  at  an  elevation  of  200  feet 
above  the  stream.  It  is  there  4 feet  thick,  and  the  structure 
is  pretty  nearly  the  same  as  at  McMillan’s  bank. 

One  and  a half  miles  south  from  Hartford’s  the  Upper 
Freeport  coal  has  been  mined  on  the  land  of  Mr.  Moore 
and  Mr.  McDade  ; and  descending  the  little  branch  of  the 
run  from  Mr.  Moore’s  opening,  we  get  the  following  sec- 
tion of  76' : (Fig.  212.) 


1.  Mahoning  Sandstone,  seen, 10' 

r 1.  Coal, 3' 

2.  Coal,  Upper  Freepoi;t, . . 1 2.  Slate, 3"  > 3' 9" 

( 3.  Coal, 6"  ) 

3.  Fire  Clay, 2'  6" 

5.  Limestone,  Freeport,  . . . (Upper  F.  L.) 2' 

6.  Concealed 10' 

7.  Sandy  Shales  and  Sandstone, 35' 

8.  Concealed, 10' 

9.  Limestone,  Butler,  . . . (Lower  F.  L.) 3' 


The  lower  part  of  the  coal  is  very  slaty  and  impure. 
Many  openings  have  been  made  in  the  coal  at  this  locality, 
and  all  but  one,  have  been  allowed  to  fall  in. 

No.  9 comes  at  the  horizon  of  the  Butler  Limestone,  or 
that  one  so  often  found  below  the  Lower  Freeport  coal.  It 
is  somewhat  ferruginous,  and  contains  many  nodules  of 
iron.  It  was  once  burned  for  lime,  but  contains  so  much 
iron  that  it  did  not  slake  well. 

At  the  very  head  of  Little  Brush,  near  the  Ohio  township 
line,  the  Upper  Freeport  has  been  mined  on  the  land  of  Mr. 
Brown,  and  there  we  get  the  following  structure : (Fig.  213. ) 


1.  Massive  Sandstone,  Mahoning, 30' 

2.  Shales, 2' 

r 1.  Coal,  ...  3'  2"  N 

3.  Coal,  . . (U.  F.  C.)  . . . ) 2.  Slate,.  . . 1"  to  2"  [ 3'  10" 

( 3.  Coal,  ...  6"  to  8''  ) 

4.  Fire  Clay, 2' 

5.  Limestone,  Freeport,  . . . (U.  F.  L.) •.  . . . 2'  6" 


The  coal  has  been  extensively  mined  for  local  supply. 
16— Q. 


242  Q.  KEPORT  OF  PROGRESS.  I.  C.  WHITE,  1876. 


The  bottom  and  top  are  both  very  bad,  while  the  main 
bench  is  also  filled  with  pyritons  slate. 

The  limestone  below  the  coal  is  quite  pure,  and  of  a light 
gray  color.  It  was  once  burned  on  the  land  of  Mr.  Brown, 
and  is  said  to  have  made  a very  nice,  white  lime. 

Near  the  month  of  the  South  Branch  of  Brush  run,  or 
the  one  which  puts  into  it  at  the  stone  school-house,  the 
Lower  Freeport  coal  was  mined  a long  time  ago  on  the  land 
of  Mr.  Johnston.  It  is  reported  to  have  been  3 feet  thick, 
and  quite  good.  Passing  up  the  South  Branch,  one  half 
mile,  we  find  the  same  coal  now  mined  on  the  land  of  Mrs. 
Tinnis,  and  there  we  see  the  following ; (Fig.  214.) 


1 Sandy  Shales, 

r 1.  Coal,  ...  1'  2" 

2.  Coal,  Lower  Freeport, . . ) 2.  Shale,  . . 2”  to  3" 

( 3.  Coal,  ...  2' 


10' 


3'  4" 


The  coal  is  tolerably  good,  though  some  portions  of  it 
are  somewhat  slaty.  It  is  a brilliant,  lustrous  coal,  and 
comes' out  in  handsome  blocks. 

One  mile  above  this,  the  same  coal  was  once  mined,  on 
the  land  of  Mr.  J.  S.  Glarvin,  where  it  was  3 feet  thick. 
The  liank  has  long  ago  been  abandoned. 

On  this  farm  the  Upper  Freeport  coal  was  also  once  mined, 
and  is  represented  to  be  4 feet  thick.  It  comes  50  feet  above 
the  Lower  Freeport. 

A short  distance  above  Mr.  Oarvin’s  the  Lower  Freeport 
goes  under  the  stream,  and  has  there  been  stripped  along 
the  bottom  by  Mr.  Donahugh. 

At  the  forks  of  the  road  above  Donahugh’ s,  the  Upper 
Freeport  coal  goes  under,  and  we  pass  up  into  the  Lower 
Barren  Measures,  and  see  nothing  but  sandstone  and  red 
shales. 

Passing  east  from  the  head  of  the  South  Branch  of  Brush, 
Ave  come  down  on  to  the  head- waters  of  Brady’s  run,  which 
heads  up  in  the  Barren  Shales  of  the  eastern  part  of  this 
township.  The  stream  soon  cuts  down  through  the  Mahon- 
ing Sandstone,  and  where  it  passes  out  of  the  to-wnship  is 
well  down  into  the  Freeport  Sandstone. 
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Jf.1.  CTiippewa  Township,  Beaver  County. 

This  lies  directly  east  from  South  Beaver  township,  and 
extends  east  to  the  Big  Beaver  river. 

The  main  branch  of  Brady’s  run  passes  across  its  south- 
west corner,  while  the  north  branch  of  the  same  stream  flows 
south  and  east  through  the  tovmship.  This  is  the  most 
broken  and  rugged  district  in  the  county.  The  streams 
flow  in  perfect  gorges,  cut  down  through  the  massive  rocks 
of  the  Lower  Coal  Series,  and  the  only  farming  land  is  high 
up  on  the  hills  in  the  Barren  Measures. 

Where  the  main  branch  of  Brady’s  run  comes  into  Chip- 
pewa township,  it  has  cut  down  through  the  Freeport  Sand- 
stone for  70  feet,  and  at  Davison’s  old  mill  the  sandstone  is 
seen  in  immense  perpendicular  cliffs  along  the  stream,  and 
enclosing  it  like  the  walls  of  a canon. 

A short  distance  below  the  old  mill  the  stream  cuts  down 
to  the  Darlington  coal,  and  its  blossom  is  frequently  seen 
along  the  bluffs,  though  no  openings  have  been  made  in  it 
along  the  stream  in  this  township. 

Near  the  head  of  the  north  branch  of  Brady’s  run  the 
Kittanning  coal  is  mined  by  Mr.  Frank,  and  there  we  see 
the  following  in  descending  the  bluff  above  67' : (Fig.  215.) 


1.  Coal,  Darlington, 1'  4" 

2.  Concealed, 25' 

3.  Shales, 5' 

r 1.  Coal, TO"  j 

4.  Coal,  Kittanning,  . . . . ) 2.  Slate, 1"  ( 2'  3" 

t 3.  Coal, 1'  4"  ) 

5.  Fire  Clay, 8' 

6.  Concealed  to  bed  of  run, 25' 


Here  the  Darlington  coal  was  once  opened,  but  it  proved 
too  thin  to  mine. 

The  Kittanning  coal  contains  much  sulphur  in  the  shape 
of  large  “binders,”  and  is  not  nearly  so  good  a coal  as  we 
usually  find  it,  though  the  binders  are  mostly  confined  to 
the  upper  bench. 

The  Kittanning  fire  clay  below  the  coal  is  here  very 
pure  looking.  Below  this  a short  distance  the  coal  was 
once  mined  by  Mr.  Niblock,  and  above  by  Mr.  Taylor  and 
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Mr.  Rhodes,  but  all  their  banks  have  now  fallen  in  and 
been  abandoned. 

The  massive  Freejiort  Sandstone  is  seen  above  the  Dar- 
lington coal  at  this  locality,  and  huge  masses  of  it  lie  scat- 
tered over  the  hill. 

Passing  up  the  hill  from  this  point,  north,  toward  the 
Darlington  and  Beaver  road,  we  come  to  the  Uj)per  Free- 
port coal  and  its  underlying  limestone  in  the  road,  180  feet 
above  the  Kittanning  coal. 

Kear  the  brick  school-house  the  blossom  of  the  Brush 
creek  coal  is  seen,  and  85  feet  below  it  the  Upper  Freeport 
coal  has  been  opened  by  Mr.  J.  Dunlap,  where  it  was  27 
inches  thick  at  the  mouth  of  the  drift,  but  on  following  it 
into  the  hill  it  thinned  away  to  only  17  inches.  It  is  rather 
impure  and  sulphurous. 

One  mile  north-west  from  this  the  Upper  Freeport  coal  is 
mined  on  the  land  of  Mrs.  McCarter,  where  we  see  the  fol- 
lowing section  of  82' : (Fig.  216.) 


1.  Massive  Sandstone,  Mahoning,  seen,  . . . 

1.  Coal,  Slaty, 


25' 


2.  Coal,  Upper  Freeport, 


6" 


3.  Fire  Clay,  seen. 


2.  Coal,  . . . 

. . . 2'  6" 

3.  Slate,  . . 

. . . 1" 

4.  Coal,  . . . 

. . . 8"  f 

5.  Clay,  . . 

. . . 2" 

6.  Coal,  . . . 

. . . 4"  . 

4'  3" 


. 3' 


The  coal  is  very  impure  as  its  exposed  surface  is  frosted 
over  with  copperas.  The  bottom  part  is  also  quite  slaty. 
This  is  at  the  head  of  Anderson’s  run. 

One  mile  north-west  from  McCarter’ s the  same  coal  is  mined 
by  Mr.  Sanor  and  Mr.  Hall  at  the  head  of  a small  stream 
which  puts  into  the  Little  Beaver,  just  above  Darlington. 
Descending  from  Mr.  Hall’s  bank,  we  see  the  following  61' : 
Fig.  217.) 

1.  Flaggy  Sandstone,  seen. 


2.  Coal,  Upper  Freeport,  . 


3.  Fire  Clay, 

4.  Limestone,  Freeport,  . . 

5.  Shales  and  Sandstone,  an 

6.  Coal,  Lower  Freeport,  in 


1.  Coal, 3'  6"  ' 

2.  Slate, 1" 

. 3.  Coal, 6'' 

4.  Clay, 2" 

,5.  Coal, 4" 


I 


(U.  F.  L.)  . 

concealed, 

oed  of  the  run,  reported, . . 


4'  T' 


, 4' 
, 4' 
35' 
, 3' 
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The  Upper  Freeport  coal  is  quite  variable  in  thickness, 
running  down  to  2 feet  and  up  to  7 feet.  The  quality  is 
much  better  than  at  McCarter’s,  the  main  bench  being  a 
very  fair  coal. 

The  U.  F.  L.  is  seen  in  a massive  stratum,  in  the  bed  of 
the  run  below  Mr.  Sanor’s  coal  bank.  It  is  very  hard  and 
compact,  and  of  a light  gray  color,  weathering  buff  on  ex- 
posure. 

Limestone. 

About  70  feet  above  the  Upper  Freeport  coal,  Mr.  Sanor 
finds  a limestone  of  a slab-like  structure  in  his  field,  and  has 
burned  it.  It  looks  like  the  limestone  which  is  seen  under 
the  Brush  Creek  coal,  in  Big  Beaver  township,  and  proba- 
bly is  the  same.  It  made  an  excellent  lime. 

The  Lower  Freeport  coal  was  once  stripped  out  of  the  bed 
of  the  run,  at  this  locality.  It  is  reported  to  be  3 feet  thick, 
and  a very  good  coal. 

In  the  north-west  corner  of  this  to’wnship,  three  fourths 
of  a mile  from  Darlington,  the  Kittanning  coal  is  mined  by 
Mr.  McMahon,  at  whose  works  we  see  the  following  33U  : 
(Fig.  218.) 

1.  Sandy  Shales, 5' 

2.  Coal,  Darlington, 1'  4" 

3.  Shales,  bluish  at  the  top  but  dark  below,  and  containing 

Iron  Ore, 25' 

4.  Coal,  Kittanning, 2'  2" 

Here  the  Darlington  coal  has  been  stripped  to  some  ex- 
tent, while  the  Kittanning  is  extensively  mined  for  local 
supply.  It  is  a very  pure  coal,  and  shows  very  little  pyrites. 

Near  the  head  of  Thomas’  branch  of  Brady’s  run,  we  see 
the  follovdng,  on  the  land  of  Mr.  Moore  ; (Fig.  219.) 


1.  Variegated  Shales,  red,  buff,  &c., 75' 

2.  Limestone, 5' 

3.  Concealed  and  Sandstone,  Mahoning, 50' 

4.  Coal,  Upper  Freeport, 3'  6" 

5.  Eire  Clay  and  Sliales, 5' 

6.  Limestone,  Freeport, 3' 


Here  the  coal  has  been  mined  and  stripped  all  around  the 
head  of  the  little  hollow. 

Limestone  hetow  Brush  Creek  coal. 

No.  2 is  the  limestone,  which  occurs  below  the  Brush 
Creek  coal,  in  Big  Beaver  township.  That  coal,  however, 
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is  now  absent,  and  we  see  nothing  above  it  bnt  the  varie- 
gated shales  of  the  Barrens  for  75  feet.  This  is  a series  of 
red  shales  inter-stratified  with  yellowish  and  greenish  marls, 
and  an  occasional  streak  of  dark  slate.  The  whole  mass 
makes  a barren  soil,  and  is  seen  stretching  across  the  fields  in 
great  bare  patches,  which  have  been  fun-owed  deeply  by 
gullies.  South  from  this,  along  the  Beaver  and  Darlington 
road,  the  Barren  shales  occupy  the  high  hills,  and  are  fre- 
quently exposed. 

Passing  down  on  to  the  Pittsburg,  Fort  Wayne  and 
Chicago  Railroad,  the  following  section  is  seen  on  the  land 
of  Mr.  Hartman,  one  and  a half  miles  above  Beaver  Palls 
Station  164' : (Fig.  220.) 

1.  Coal,  Darlington, {Upper  Kittannwg,)  . . 2' 


2.  Fire  Clay, 5' 

3.  Shales,  containing  Iron  Ore, 40' 

r 1.  Coal, 1'  N 

4.  Coal,  Kittanning,  . . . . ) 2.  Slate, ^ ^ ' 

( 3.  Coal, 1'  3-'  I 

5.  Fire  Clay, 10' 

6.  Sandy  Shales, 50' 

7.  Concealed  to  level  of  the  R.  R., 55' 


The  Darlington  coal  was  once  mined  by  Mr.  Clayton,  and 
is  an  excellent  coal.  At  some  places  in  the  bank,  Mr.  Clay- 
ton reports  it  as  attaining  a thickness  of  28  inches. 

The  Kittanning  is  a tolerably  fair  coal,  though  it  contains 
considerable  jiyrites,  and  Mr.  C.  says  it  will  not  begin  to 
compare  favorably  with  the  Darlington  above  it. 

Hear  the  toji  of  this  hill  is  a quarry  in  tlie  Butler  Sand- 
stone, on  the  land  of  Mr.  Hartman,  from  which  a large 
amount  of  huilding  stone  is  shi2iped  on  the  railroad.  The 
stone  is  of  excellent  quality. 

Twenty-five  feet  above  the  base  of  Ho.  7 occurs  a coal, 
and  just  above  here,  near  Harbisson’s  run  it  shows  the 
following:  (Fig.  221.) 


1.  Coal,  j 1'  2"  j 

2.  CTay>  > . Brookville  C.  ? 3'  > 4'  9" 

3.  Coal,  ) 7"  ) 

The  Brookville  Coal? 


This  comes  at  the  horizon  of  the  Brookville  coal,  and  is 
doubtless  that  stratum,  as  the  Biedmont  Sandstone  comes 


PATTEESOK  TOWNSHIP,  EEAVER  COUNTY.  Q.  247 


in  immediately  below.  The  coal  was  opened  by  Mr.  Har- 
bisson,  but  is  too  slaty  to  mine. 

At  Mayfield  station  a drift  was  run  in  on  this  same  coal 
for  several  yards,  but  no  available  coal  was  found,  though 
there  it  makes  a large  show  of  blossom  in  the  cut  near  the 
station. 


Patterson  Township^  Beaver  County. 

This  is  a small  area  lying  in  the  narrow  neck  between 
Brady’s  run  and  the  Big  Beaver. 

The  strata  are  finely  exposed  along  the  Beaver,  in  this 
township,  as  its  banks  are  almost  vertical,  and  sections  can 
frequently  be  obtained  where  every  inch  of  the  strata  is  ex- 
posed, for  300  feet. 

Three  fourths  of  a mile  above  Beaver  Falls  Station,  the 
Kittanning  coal  is  mined  along  the  railroad,  above  the 
track,  by  Hulmes  & Bro.,  and  also  by  Mr.  Davis,  their 
works  being  only  a few  rods  apart.  Here  the  coal  shows 
the  following  structure  : (Fig.  222.) 


1.  Coal,  J 1'  2"  ^ 

2.  Slate,  ( . Kittanning  Coal, 1"  ( 2'  4" 

3.  Coal,  ) 1'  1"  > 


There  is  quite  a dilference  in  the  two  benches  of  coal ; 
the  upper  is  a hard,  dull,  open  burning  coal,  and  contains 
some  pyrites,  while  the  lower  bench  is  a bright,  oily,  soft 
caking  coal.  Much  of  the  lower  part  comes  out  as  slack 
and  smut  coal,  and  is  then  coked.  The  hee-hive  oven  is 
used,  and  the  coal  is  coked  36  hours.  Each  bank  has  tivo 
ovens.  The  coal  makes  a most  beautiful  coke,  being  very 
firm  and  porous,  and  having  a clear,  silvery  luster.  It  is 
largely  used  by  the  manufactories  in  Beaver  Falls. 

Beaver  Falls  is  supplied  Yutli  coal  principally  by  these 
two  banks.  Each  puts  out  about  1,000  bushels  every  day. 
The  coal  is  there  190  feet  above  the  level  of  the  Beaver. 

New  Brighton  long  Section  No.  1 of  363'. 

One  mile  below  this  a little  run  puts  into  the  Beaver,  a 
short  distance  above  the  toll  bridge,  connecting  Xcav  Bright- 
on and  Beaver  Falls,  and  descending  this  from  the  tojA  of 
the  hill,  Ave  see  the  folloAAung  section  of  363' ; (Fig.  223. ) 
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1.  Massive  Sandstone,  Mahoning,  seen, 

2.  Coal  Blossom,  Upper  Freeport. 

3.  Concealed, 

4.  Massive  Sandstone,  Butler, 

5.  Coal,  Lower  Freeport,  Blossom. 

6.  Concealed  and  Sandstone, 

7.  Coal,  Darlington, 

8.  Fire  Clay,  Shales,  and  concealed,  . . 


40' 

. . (U.  F.  SS.)  . . .30' 


. . (L.  F.  SS.)  . . .70' 


. 1'6" 
. 35' 


15' 


/ 1.  Coal,  . 

9.  Coal,  Kittanning,  ...  5 2.  Slate,  . 

t 3.  Coal,  . 


10.  Fire  Clay, 

11.  Sandstone  and  Sandy  Shales, 

12.  Limestone,  Ferriferous,  . . 


8' 
65' 
. 2' 
95' 


13.  Concealed  to  level  of  the  Beaver, 


Here  the  blossom  of  the  Upper  Freeport  coal  is  seen  in 
the  road,  on  the  hill  top,  where  it  makes  a large,  black 
streak,  and  is  probably  of  workable  thickness. 

The  Mahoning  Sandstone  above  it  is  very  massive. 

No.  5 represents  the  Lower  Freeport  coal,  and  makes  a 
small  blossom  in  the  road. 

The  Upper  Freeport  Sandstone  above  it  is  very  massive, 
and  is  quarried  at  the  roadside.  It  is  a coarse,  reddish- 
white  rock,  and  makes  a very  fair  building  stone,  though 
it  does  not  resist  the  weather  so  well  as  the  Mahoning 
above. 

The  Lower  Freeport  Sandstone  is  not  massive,  but  a 
flaggy  sandstone  inter-stratified  with  shales. 

Tlie  Darlington  coal  is  seen  at  the  roadside,  and  in  the 
hollow  below.  It  is  a very  pure  coal,  but  too  thin  to  mine. 

The  Kittanning  coal  is  mined  just  below  the  road  by 
Messrs.  Ross  and  Smith,  where  it  is  a bright,  rich  looking 
coal,  and  shows  very  little  pyrites. 

The  Ferriferous  Limestone  is  seen  in  the  bed  of  the  little 
run.  It  is  rather  imimre,  and  exhibits  the  “ cone-in-cone” 
structure. 

Th  e Gas  Well  of  the  Economy  Company  at  New  Brighton. 

A short  distance  above  this  is  the  deep  well  bored  by  the 
Economy  Society  for  gas  at  their  cutlery-works.  It  com- 
mences immediately  on  top  of  the  Upper  Homewood  Sand- 
stone. 

New  Brighton  long  Section,  No.  S of  362'. 

A short  distance  below  the  toll  bridge  connecting  Beaver 
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Falls  and  New  Brighton,  a small  stream  plunges  down  the 
hill  and  exposes  everything  from  the  top  of  the  hill  to  the 
bottom.  The  section  there  is  as  follows  : (Fig.  224.) 

1.  Massive  Sandstone,  Butler,  . . (Upper  Freeport  SS.)  . . 35' 


2.  Coal,  Lower  Freeport, 1'  4" 

3.  Fire  Clay, 5' 

4.  Limestone,  Butler, 2' 

5.  Shaly  Sandstone,  Freeport,  . . (Lower  Freeport  SS.)  . . 60' 

6.  Coal,  very  impure,  local, 1' 

7.  Shales,  Sandy, 20' 

8.  Coal,  Darlington, (U.  K.  C.)  . . 1'  4" 

9.  Fire  Clay  and  Sandy  Shales, 10' 

10.  Dark  Shales,  containing  Iron  Ore, 25' 

11.  Coal,  Kittanning, (L.  K.  C.)  . . 2'  4" 

12.  Fire  Clay, 9'  6" 

13.  Sandstone, 42'  6" 

14.  Sandy  Shales, 30' 

15.  Ferriferous  Limestone, 6"  to  1'  6' 

16.  Black  FossUiferous  Slate, 15'  6" 

17.  Fire  Clay, 7'  6" 

18.  Sandy  Shales, 10' 

19.  Fire  Clay,  non-piastic, 3' 

20.  Flaggy  Sandstone, 23' 

21.  Blueish  Sandy  Shales,  containing  Iron  Ore, 25'  6" 

22.  Coal,  Brookville, 6" 

23.  Fire  Clay, 4' 

24.  Shaly  Sandstone, 6' 


25.  Massive  Sandstone,  Piedmont,  to  level  of  Beaver,  . . .20' 

The  Butler  Sandstone  is  quite  massive,  and  forms  a long 
line  of  cliffs  around  the  top  of  the  hill.  The  rock  has 
weathered  away  very  much,  and  is  pitted  with  holes  and 
queer-shaped  cavities.  This  cliff  is  called  the  Alum 
Boctis,’’'’  from  the  aluminous  sand  which  lies  loosely  about 
the  base  of  the  stratum  and  has  been  derived  from  its  waste. 
This  stratum  was  formerly  considered  the  Mahoning  Sand- 
stone, as  the  limestone  below  the  coal  was  always  consid- 
ered the  Freeport. 

No.  2,  the  Lower  Freeport  coal  is  very  impure,  contain- 
ing much  sulphur. 

The  Butler  or  Lower  Freeport  Limestone  is  tolerably 
compact,  but  quite  ferruginous,  as  we  always  find  it. 

The  Freeport  Sandstone  is  somewhat  shaly,  and  has  lost 
the  massive  character  which  it  displays  along  the  Ohio 
river. 
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No.  6 is  a local  coal,  wMcli  sometimes  occurs  at  tliis  hori- 
zon, though  it  never  becomes  workable. 

The  Darlington  coal  is  remarkably  pure,  and  its  exposed 
surface  is  clean  and  bright,  and  free  from  any  incrustations 
of  copperas. 

The  Ferriferous  Limestone  is  very  thin,  and  is  seen  vary- 
in  thickness  from  one  half  foot  to  1^,  within  a short  dis- 
tance. It  has  the  cone-in-cone'’'’  structure. 

The  black  shales  below  it  are  very  fossiliferous,  and  at 
their  base  become  quite  bituminous,  and  may  then  repre- 
sent the  Clarion  coal,  as  there  is  nothing  else  in  the  section 
to  take  its  place,  and  this  is  confirmed  by  the  presence  of 
the  large  bed  of  lire  clay,  below  the  shales,  since  the  Clarion 
is  underlaid  by  a bed  of  about  that  size,  where  seen  oppo- 
site Beaver  Falls. 

Fucoids  on  under  surface  of  iron  ore. 

No.  21  is  filled  with  “Kidney”  iron  ore,  and  near  its 
base  is  a layer  of  calcareous  ore,  which  has  its  lower  sur- 
face completely  covered  with  fucoids.  They  are  of  various 
forms,  and  branch  off  in  every  direction.  One  was  seen 
which  radiated  from  a central  axis  something  like  the  Ro- 
topliycus  of  Lesquereux. 

No;  22  represents  the  Broolcville  coal  of  Rogers.  It  is 
only  6 inches  thick,  but  about  one  half  mile  below,  where 
it  has  dipped  down  to  the  water,  it  becomes  3 feet  thick,  as 
is  reported  by  the  men  who  worked  at  building  the  dams 
along  the  Beaver,  when  the  Erie  and  Pittsburg  canal  was 
constructed. 

The  Piedmont  Sandstone  is  seen  along  the  Beaver,  form- 
ing a cliff  on  either  side.  One  half  mile  below  here  its  top 
comes  down  to  the  bed  of  the  river  at  the  first  dam,  and 
the  water  falling  over  on  it  makes  a very  rapid  current. 
The  rock  is  worn  into  all  manner  of  pot-holes,  and  huge 
furrows  are  cut  down  into  its  softer  portions. 

The  Brady' s run  [Beaver  Co.)  Section. 

On  Brady’s  run,  nearly  opposite  the  Fallston  bridge,  the 
following  section  of  162'  was  made  out,  on  the  land  of  Mr. 
Middleton : (Fig.  225.) 
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1.  Sandj"  Shales, 10' 

2.  Coal,  Darlington, 1'  3" 

3.  Eire  Clay  and  Sandy  Shales,  containing  Iron  Ore,  35' 

4.  Coal,  Kittanning, 2' 

5.  Fire  Cla3% 8' 

6.  Sandstone  and  Sandy  Shales, 60' 

7.  Limestone,  Ferriferous, 5' 

8.  Concealed  to  Brady’s  Run, 40' 


to  1'  11' 


The  Darlington  coal  is  here  mined  by  Mr.  Middleton.  It 
is  quite  pure,  and  a very  brilliant,  rich  coal.  It  varies 
from  15  to  23  inches  in  thickness,  never  getting  less  than 
the  former  nor  more  than  the  latter.  The  Kittanning  coal 
has  also  been  mined  immediately  below  where  the  Darling- 
ton is  opened,  but  Mr.  Middleton  says  it  is  much  inferior 
to  the  Darlington,  as  it  contains  considerable  sulphur. 

The  Ferriferous  Limestone  is  seen  in  the  bank  below  the 
coal,  and  is  in  two  layers,  separated  by  3 inches  of  shale. 

On  Thomas’  run,  a branch  of  Brady,  the  Kittanning 
coal  is  mined  on  the  land  of  Mr.  Platt,  where  we  get  the 
folloiving  : (Fig.  226.) 


1.  Shales,  dark,  seen. 


2.  Coal  (Kittanning),  . 


3.  Fire  Clay,  seen,  . . . 

4.  Concealed  to  the  run. 


'1.  Coal,. 

. 10" 

2.  Slate, 

l"to2" 

3.  Coal, . 

. 2' 

4.  Clay, 

1" 

. 5.  Coal, . 

. . 2" 

3' 


3' 


2' 

25' 


The  coal  has  here  an  extra  parting  of  clay  near  the  bot- 
tom, and  below  this  is  very  impure.  The  main  bench  is  a 
tolerably  fair  coal,  and  supplies  the  neighboring  country. 


Jf3.  Brighton  Toionship,  Beater  County. 

This  lies  south  from  Chippewa  and  Patterson.  The  Big 
Beaver  flows  along  its  eastern  border,  and  the  Ohio  along 
its  southern,  while  Brady’s  run  passes  along  its  northern 
border  and  forms  the  boundary  between  it  and  Patterson. 

A short  distance  below  where  the  West  Branch  of  Brady’s 
run  enters  this  township  from  Chippewa,  the  Kittanning 
coal  comes  up  above  water-level  and  its  blossom  is  seen 
along  the  road  with  the  Darlington,  40  to  45  feet  above  it. 
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and  tlie  immense  Freeport  Sandstone  capping  tlie  bluffs 
above. 

There  have  been  numerous  openings  in  both  coals,  along 
this  stream,  but  nearly  all  are  now  abandoned. 

Near  the  old  mill,  one  half  mile  below  where  Brady’s 
run  enters  the  township,  we  see  the  following  at  one  of 
these  abandoned  openings  95' : (Fig.  227.) 


1.  Coal,  Darlington  (reported),  . . (U.  K.  C.), 1'  8" 

2.  Shales, 40' 

3.  Coal,  Kittanning  (reported),  . . (L.  K.  C.), 3' 

4.  Concealed  to  the  creek, 50' 


Here  both  coals  were  mined  a long  time  ago,  but  the 
banks  have  fallen  in  now.  I have  given  their  thickness  as 
reported  to  me  by  a man  who  had  dug  in  each. 

Passing  on  down  the  stream  we  find  the  Kittanning  coal 
mined  on  the  land  of  Mr.  David  Morgan,  and  there  it  ex- 
hibits the  following  structure  : (Fig.  228.) 


1.  Coal,  ^ 7"  j 

2.  Slate,  ( Kittanning  coal, 1"  V 3' 

3.  Coal,  ) 2'  4"  3 


The  coal  is  very  good,  being  lustrous  and  brilliant,  and 
containing  very  little  sulphur,  except  an  occasional  large 
“binder,”  which  can  be  easily  separated  from  the  coal. 

This  is  the  only  coal  bank  noAv  in  operation  on  this 
stream,  in  this  township,  though  the  coal  is  constantly  ac- 
cessible for  several  miles,  and  is  2i  to  3 feet  thick  all  the 
time.  Numerous  openings  have  been  made,  but  they  have 
all  been  allowed  to  cave  in,  and  have  been  abandoned.  The 
farmers  say  it  is  clieaper  to  buy  their  coal  and  haul  it  some 
distance  than  to  keep  a bank  open,  and  this  is  doubtless 
true,  since  the  average  farmer  manages  so  to  construct  his 
entry  that  it  lasts  only  for  the  time  being,  and  a new  one 
must  be  made  the  next  year. 

Here  at  Mr.  Morgan's  the  Darlington  coal  is  seen  in  a 
small  ravine,  45  feet  above  the  Kittanning,  and  has  been 
dug  out  for  smithing,  being  very  pure,  but  only  18  inches 
thick. 

Brady"'  s Bun  West  Branch  Section  of  187' . 

One  mile  above  the  mouth  of  the  AVest  Branch  of  Brady's 
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run  we  get  the  following  section  in  descending  a ravine  to 
the  stream  187' : (Fig.  229.) 


1.  Massive  Sandstone,  Freeport,  seen  (cliffs), 

2.  Sandy  Shales, 

3.  Coal,  local, 

4.  Sandy  Shales  and  Sandstone,  

5.  Coal,  Daiiington, 

6.  Eire  Clay, 

7.  Shales,  containing  Iron  Ore, 

8.  Coal,  Kittanning, 

9.  Fire  Clay 

10.  Sandstone  and  Sandy  Shales, 

11.  Limestone,  Ferriferous, 

12.  Dark  Shales,  containing  nodules  of  Iron  Ore,  to  the  level 

of  Brady’s  Eun, 


30' 

15' 

0'  4" 
20' 
1'6" 
7' 

35' 

2'  6" 
10' 

60' 

1' 

10' 


The  {Lower)  Freeport  Sandstone  is  very  massive  and 
extends  around  the  hill  in  an  immense  cliff. 

Both  the  Darlington  and  Kittanning  coals  have  been 
stripped  out  of  the  ravine  at  this  locality,  and  both  are  un- 
derlaid by  very  thick  and  pure  beds  of  tire  clay. 

The  Ferriferous  Limestone  is  quite  impure  and  shows  the 
‘ ‘ cone-in-cone  ’ ’ structure.  The  shales  below  it  are  crowded 
with  fossils.  Descending  Brady’s  run  to  its  mouth  we 
find  there  have  been  numerous  mines  in  the  Kittaning  coal, 
but  all  are  now  abandoned. 

At  the  mouth  of  this  stream  the  top  of  the  Piedmont  Sand- 
stone is  seen  in  the  bottom  of  the  creek,  and  10  feet  above 
it  the  BrooJcville  coal  attains  workable  dimensions.  It  was 
once  mined  and  used  as  a fuel  in  the  manufacture  of  salt 
at  the  old  salt-works  there.  It  was  3^  feet  thick,  but  quite 
slaty. 

Oil  Wells  of  the  Lancaster  and  Bearer  Company. 

A few  feet  from  the  mouth  of  the  old  coal  drift  two 
wells  were  bored  for  oil  by  the  Lancaster  and  Beaver  River 
Oil  Company.  Ko  records  of  these  borings  are  accessible, 
and  all  that  can  be  learned  is  their  depths,  which  are  1,080 
feet  and  1,375  feet.  The  latter  is  still  fio^ving  gas  and  salt 
water.  One  of  these  wells  was  originally  bored  for  a salt 
weU,  and  salt  was  manufactured  here  for  a long  time  by 
Mr.  Dickey.  The  water  came  at  360  feet  below  the  Brook- 
ville  coal.  Some  show  of  oil  was  obtained  in  these  wells, 
but  they  were  never  pumped. 
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The  Kittanning  coal  was  once  mined  at  this  locality  on 
the  land  of  Mr.  Ray,  but  the  available  coal  is  now  all  mined. 
• One  half  mile  below  here  the  same  coal  is  mined  on 
the  land  of  Mr.  Bromley  at  the  head  of  a small  stream, 
which  puts  into  the  Beaver  through  the  village  of  Bridge- 
water,  and  at  his  drift  we  see  the  following  ; (Fig.  230.) 

r 1.  Coal,  j 6"  ^ 

1.  ) 2.  Slate,  ( Kittanning, 1"  to  2"  > 2'  8" 

( 3.  Coal,  ) 2'  0"  1 

2.  Concealed  to  the  river, 125' 

The  coal  varies  much,  both  in  thickness  and  quality.  In 
drifting  in  some  directions  it  becomes  slaty  and  bony  and 
utterly  worthless,  while  in  other  directions  it  is  very  good. 
It  contains  too  much  pyritous  slate  for  smithing  purposes. 

Below  this  a short  distance  we  see  the  following  section 
descending  from  the  top  of  the  hill  of  Mr.  FeU  285  h 


(Fig.  231.) 

1.  Coal,  Upper  Freeport, Blossom. 

2.  Shales  and  Sandstone, 70' 

3.  Coal,  “ Lower  Freeport,” 1' 6'' 

4.  Sandstone,  Freeport 60' 

5.  Coal,  Darlington, 1'  4" 

6.  Concealed, 30' 

7.  Coal,  Kittanning, 2'  6 ' 

8.  Concealed  to  level  of  Beaver, 120' 


Just  above  No.  1 of  the  section,  occurs  a very  handsome 
terrace^  and  it  is  seen  to  be  continuous  with  one  at  that  ele- 
vation above  Rochester,  on  the  opposite  side  of  the  Beaver. 
This  is  the  one  which  ranges  at  a height  of  from  280  to 
300  feet  above  the  Ohio  river  ; and  is  seen  at  Bellevue. 

The  Upper  Freeport  coal  is  seen  near  the  top  of  the 
hill  in  a broad  band  of  smut.  It  was  once  opened  here,  but 
nothing  could  be  learned  of  its  thickness.  A shaft  20  feet 
deep  was  once  sunk  to  the  Kittanning  coal  at  this  locality, 
by  Mr.  Fell,  but  it  proved  to  impure  and  slaty  to  mine. 

The  town  of  Beaver  is  situated  on  a very  beautiful 
terrace,  120  feet  above  the  level  of  the  Ohio.  It  is  a mere 
mass  of  rounded  boulders  and  loose  sand.  This  is  the  same 
terrace  on  which  the  railroad  runs  through  New  Brighton. 

Two  and  one  half  miles  below  the  mouth  of  Big  Beaver, 
Two-mile  run  puts  into  the  Ohio,  and,  stripping  off  the  ter- 
race deposits,  exposes  the  Ferriferous  Limestone,  near  its 
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month.  Tliis  stratum  has  thickened  np  considerably  from 
what  we  last  saw  it,  3 miles  to  the  north-east,  as  it  is  there 
only  2 feet  thick,  while  here  it  is  from  10  to  15  feet.  It  has 
been  mined  and  burned  at  this  locality  for  a long  time. 
Just  back  from  Vanporte,  are  some  quarries  on  the  land 
of  Mr.  Powers,  which  are  now  operated  by  Mr.  Dunn,  and 
there  we  see  the  following  section  of  46^' : (Fig.  232.) 


1.  Sandy  Shales, 5' 

2.  Limestone,  Ferriferous — 

a.  Dark,  though  impure.  Limestone,  1' 

b.  Blueish-gray  Limestone, 3' 

c.  Shale, 0 4"to6"  > 11' 6" 

d.  Light  gray  Limestone, 3' 

e.  Blue  Limestone, 4' 

3.  Concealed  to  the  level  of  the  Ohio, 30' 


The  limestone  differs  very  much  in  the  various  layers, 
both  in  color  and  quality.  The  upper  layer  {a)  is  a dark 
tough  impure  rock,  not  used.  The  bluish-gray  stratum  (5) 
extremely  brittle,  is  said  to  be  the  best  for  fluxing  iron,  and 
has  been  shipped  to  Pittsburg  and  Mingo  for  that  purpose. 
The  shale  (c)  is  persistent,  in  all  the  quarries  here.  The 
light-gray  layer  (d)  the  most  compact  and  purest  limestone 
in  the  bed,  burns  into  a very  fair  white  lime,  and  is  nearly 
a pure  carbonate. 

The  blue  portion  (e)  is  quite  impure  in  its  lower  part, 
and  cannot  be  used.  The  whole  bed  is  richly  fossilferous. 

Below  this,  one  fourth  of  a mile,  Mr.  Davis  has  a quarry 
in  this  rock  below  the  railroad,  and  he  ships  it  to  Mingo 
Furnace. 

The  Vanporte  Section  of  219' . 

One  half  mile  below  Vanporte,  we  see  the  following  sec- 
tion on  the  land  of  Mr.  Severn  219' : (Fig.  233.) 


1.  Massive  Sandstone,  Freeport, 60  ' 

2.  Shales, 10  ' 

3.  Coal,  Darlington,  . . (U.  K.  C.) 1 ' 6" 

4.  Shales,  containing  Iron  Ore, 35 

5.  Coal,  Kittanning,  . . . (L.  K.  C.) 2'  to  2 6" 


9.  Limestone 
Ferriferous 


■\ 


Sandy  Shales, . 

. . . 44 

, 1.  Limestone, 

gray,  . . 

...  7' 

. 0'  to  2 

1 2.  Shale,  . . 
t 3.  Limestone, 

blue,  . . . 

...  1' 
. . 10' 

1 

10.  Concealed  to  the  Ohio  River, 35 
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Here  the  Kittanning  coal  is  mined  by  Mr.  Severn.  It  is 
quite  impure  and  slaty,  however,  and  is  very  inferior. 

The  Kittanning  fire  clay  is  very  good,  and  is  used  by 
Mitchell  & Co.,  in  the  manufacture  of  Fire  Brick  at  this  lo- 
cality. 

The  Ferriferous  Limestone  ( 10 ) shows  a very  different 
structure  from  that  at  Power’s  quarry,  only  one  half  mile 
above.  Here  it  is  much  thicker  and  more  massive.  At 
the  quarry,  which  is  Mr.  Tygart’s,  a sandstone  rests  on  the 
limestone  and  no  iron  ore  is  seen,  but  only  3 rods  above, 
we  get  2 feet  of  plate  ore  resting  immediately  on  the  lime- 
stone. 

The  limestone  is  also  quarried  by  Mr.  Severn.  This  is 
the  last  locality  at  which  this  rock  is  seen  on  the  north 
side  of  the  river,  until  we  come  to  the  Ohio  line,  as  it  dips 
down  below  the  terrace,  and  is  continually  covered  up, 
when  not  below  the  level  of  the  Ohio  as  it  frequently  is. 
The  Darlington  coal  blossom  is  seen  here,  and  Mr.  Severn, 
who  has  dug  into  it,  says  it  is  1^  feet  thick,  and  quite  pure. 

The  Freeport  Sandstone  is  seen  forming  a massive  cliff 
above  it.  Passing  up  Two-mile  run  it  rises  very  fast  and 
the  limestone  soon  goes  under. 

On  the  land  of  Dr.  McKinney,  21-  miles  above  the  mouth 
of  this  stream,  we  get  the  following  section  of  153' : 
(Fig.  234.) 


1.  Massive  Sandstone,  Mahoning, 20  ' 

2.  Coal,  Upper  Freeport, 2 ' 

3.  Fire  Clay, 2 

4.  Limestone,  Freeport, 2 ' 6" 

5.  Sliales  and  Sandstone, 60  ' 

6.  Coal,  Lower  Freeport, 1 ' 8'' 

7.  Concealed,  with  occasional  exposures  of  Sandstone,  to  the 

level  of  Two-mUe  Run, 65  ' 

The  Mahoning  Sandstone  is  very  massive  and  immense 


outliers  of  it  are  scattered  over  the  hill.  J ust  above  here 
it  is  quanded,  and  it  makes  an  excellent  building  stone. 

The  coal  comes  immediately  below  it  and  is  too  thin  for 
mining. 

The  limestone  under  the  coal  is  quite  ferruginous  and 
brecciated. 
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The  Lower  Freeport  coal  has  been  opened  and  mined  by 
stripping,  but  it  is  too  thin  and  slaty  to  be  of  any  value. 

Passing  on  up  Two-mile  we  find  the  Upper  Freeport 
coal  going  under  it  on  the  land  of  Mr.  Morgan  ; and,  ascend- 
ing the  hill,  we  see  a large  coal  blossom  in  the  road  140  feet 
above.  This  is  one  of  the  Barren  Measure  coals,  which 
come  in  at  all  horizons,  and  occasionally  become  workable. 

Lower  Barren  Measure  Red  Shales. 

At  Mr.  Gibson’s,  near  the  north-west  corner  of  the  town- 
ship, on  the  Xew  Lisbon  and  Beaver  road,  a large  bed  of 
red  clay  is  seen  near  the  top  of  the  hill,  300  feet  above 
where  the  Upper  Freeport  coal  was  last  seen.  This  is  very 
probably  the  red  clay,  which  almost  constantly  underlies 
the  Crinoidal  Limestone.  But  the  place  of  the  limestone 
is  concealed  by  debris,  though  it  is  doubtless  present  in 
the  high  knob  which  rises  60  feet  above  the  red  clay. 

Going  south  from  the  New  Lisbon  road  on  to  the  head  of 
Six-mile  run  we  find  the  Mahoning  Sandstone  in  immense 
development,  forming  perpendicular  cliffs  along  the  stream 
and  covering  the  ground  with  its  large  fragments. 

The  Upper  Freeport  Coal  comes  to  the  surface  one  half 
mile  above  the  forks  of  the  run,  and  is  first  mined  by  Mr. 
Nevill,  at  an  elevation  of  30  feet  above  the  stream.  Tlie 
coal  is  feet  thick,  and  not  very  pure.  The  U.  F.  L.  is 
seen  below  it  in  blocks  which  have  slid  out  of  the  hill.  On 
the  left  branch  of  the  stream  this  coal  is  mined  by  Mr. 
Walton,  a short  distance  above  the  forks,  and  there  we  see 
the  following  section  of  98' : (Fig.  235.) 


1.  Massive  Sandstone,  Mahoning, 25' 

2.  Sandy  Shales, • • . . 35' 

3.  Coal,  Upper  Freeport, 3' 

4.  Concealed  to  the  run, 35' 


The  coal  is  quite  variable  in  thickness,  running  from  one 
to  three  feet.  It  contains  considerable  sulphur.  This  is 
the  last  opening  as  we  ascend  the  left  branch,  and  half  a 
mile  above  the  coal  passes  under. 

One  half  mile  below  the  forks  of  the  run  this  coal  is 
mined  to  a considerable  extent  by  Mr.  McGafiich,  and  at 
his  drift  we  get  the  following  section  of  60' : (Fig.  236.) 

17— Q. 
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1.  Coal,  Upper  Freeport, 


/ 1.  Slaty  Coal,  . . . 1' 0” 

2.  Shale, 0'  6’' 

3.  Cannel,  . . . . 0'  6" 

' 4.  Coal, 2'  8" 

5.  Slate, 0'  I" 

.6.  Coal, 0'  4" 


2.  Concealed, 

3.  Sandstone,  {Butler  ; U.  F.  Sandstone') 

4.  Coal,  Lower  Freeport, 

5.  Concealed  to  the  run, 


5' 


10' 

40' 

2' 

3' 


The  roof  coal  is  very  impure  and  is  never  taken  out.  The 
layer  of  the  cannel  on  top  of  the  main  bench  is  quite  good 
and  is  taken  out  and  sold  along  with  the  rest. 

This  bank  is  the  source  of  supply  for  a considerable  dis- 
tance around  in  the  country.  The  coal  contains  too  much 
sulphur  for  smiths’  use. 

The  tolerably  massive  sandstone,  No.  3,  comes  at  the  hori- 
zon of  the  one  I have  called  the  Butler. 

The  coal  bed  under  it  has  been  mined  at  one  time,  and 
is  a Idnd  of  semi-cannel  at  the  mouth  of  the  drift  and 
very  slaty,  but,  when  further  under  the  hill,  it  is  reported 
to  be  a tolerably  fair  cannel.  A short  distance  up  the 
stream  it  turns  into  a bituminous  shale,  and  disappears. 

On  the  branch  of  Six-mile  run,  which  comes  in  past  the 
school-house  below  McGaffich’s,  the  Upper  Freeport  coal 
has  been  opened  in  several  places  on  the  land  of  Mr.  Lister, 
and  there  we  see  the  following  section  of  45' : (Fig.  237.) 


1.  Massive  Sandstone,  Mahoning, 40' 

2.  Sliales, 2' 

3.  Coal,  Upper  Freeport, 3' 


Here  we  see  quite  a change  in  condition  within  a short 
distance.  At  Mr.  Walton’s,  only  one  mile  above,  the  Ma- 
honing' Sandstone  was  separated  from  tlie  coal  by  35  feet  of 
shales,  while  here  it  rests  immediately  upon  the  coal.  The 
sandstone  at  this  locality  is  a most  beautiful  building  stone. 
It  is  of  a grayish  white  color,  splits  evenly  and  freely  into 
. blocks  of  any  desired  size,  and  dresses  easily.  It  has  been 
• extensively  quarried  and  hauled  to  Beaver  for  building 
■ stone. 
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JfJf..  Industry  Township^  Beaver  County. 

This  lies  south-west  from  Brighton,  and  adjoins  Ohio  town- 
ship. The  Ohio  river  forms  its  southern  boundary,  and  it  is 
drained  by  Six-mile  and  Wolf  runs,  which  put  into  the  Ohio 
near  each  other. 

Passing  on  down  Six-mile  run,  from  where  we  left  it  in 
Brighton  township,  we  find  the  Upper  Freeport  coat  mined 
just  within  the  township  by  Mr.  Engle,  and  there  we  see  the 
following  section  of  68^' : (Fig.  2.38.) 


1.  Cannel,  . . . ' 

' . . . 2 " to  6"  ■ 

1.  . 

2.  Coal,  .... 

■ U.  F.  C.  ■ 

. . . 2'  8 " 

3.  Slate,  .... 

...  k" 

. 4.  Coal,  . ...  . 

1 . . . 4 " 

2.  Concealed  to  the  creek. 


Tlie  coal  is  rather  inferior,  and  shows  much  pyritous  slate. 
The  roof  coal  seen  at  Mr.  McGafhch’ s bank,  a short  distance 
above  in  Brighton  township,  is  not  present  here. 

The  Kittanning  coal  is  mined  one  half  mile  above  the 
mouth  of  Six-mile  run,  on  the  land  of  Mr.  Howe,  and  there 
we  see  the  following  section  of  69' : (Fig.  239.) 


1.  Dark  Sandy  Shales,  containing  Iron  Ore, 10' 

r 1.  Coal, 6"  ^ 

2.  Coal,  Kittanning,  . . . ■ < 2.  Slate, 2"  > 3'  4" 

C 3.  Coal, 2'  8"  ) 

3.  Fire  Clay, 6' 


4.  Sandstone,  somewhat  massive,  to  the  level  of  the  creek,  . 50' 


The  coal  is  quite  good,  and  is  very  oily  and  brilliant,  but 
has  nearly  all  been  mined  out  on  this  property. 

The  Kittanning  Sandstone  under  the  coal  is  very  massive, 
and  is  seen  in  a perpendicular  cliff. 

On  the  opposite  side  of  the  Ohio  from  this  point,  only  one 
half  mile  away,  the  Ferriferous  Limestone  is  seen  under  this 
sandstone,  15  feet  thick. 

At  Industry,  one  half  mile  below  this  last  locality,  the 
Kittanning  coal  is  mined  by  Mr.  Briggs,  and,  at  his  bank, 
it  gives  the  following  section : (Fig.  240.) 


1. 


1.  Coal,  . . . 1 

2.  Slate,  ...  I 

3.  Coal,  ...  I 

4.  Cannel,  . . ) 


Kittanning  C. 


. 8" 

. 1"  to  2" 

. 2'  9" 

. 0"  to  14"  . 


4' 
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Here  the  coal  shows  the  very  queer  freak  of  having  a layer 
of  cannel  at  the  bottom.  Mr.  Briggs  reports  that  the  cannel 
layer  is  very  irregular  in  its  thickness,  sometimes  running 
out  entirely,  and  again  thickening  up  to  14  inches.  It  is 
rather  impure,  but  burns  quite  weU. 

The  main  body  of  the  coal  is  very  good,  being  pitchy  and 
bituminous,  and  would  evidently  make  a good  gas  coal.  Mr. 
B.  states  that,  in  some  parts  of  his  bank,  the  coal  thickens 
up  to  6 feet. 

The  Industry  salt,  oil  and  gas  well. 

Mr.  Briggs  also  operates  the  salt-works  at  Industry.  The 
well  is  800  feet  deep,  and  was  bored  originally  for  oil.  It 
commences  12  feet  below  the  Kittanning  coal,  and  a show  of 
oil  and  some  gas  was  obtained  at  730  feet.  The  salt  water 
is  obtained  at  310  feet,  which  puts  it  far  down  in  the  Con- 
glomerate Series.  The  water  is  6°  strong.  About  ten  bar- 
rels of  very  fine,  nice  salt  are  made  here  daily.  It  takes 
about  twenty  barrels  of  water  to  make  one  of  salt. 

The  Industry  long  Section  of  383 f . 

In  descending  a ravine  from  the  hill-top,  at  Industry,  to 
the  Ohio,  we  get  the  following  section  of  383^' : (Fig.  241.) 


1.  Massive  Sandstone,  Buffalo,  (?) 20' 

2.  Coal,  Brush  Creek, Blossom. 

3.  Shales,  and  concealed, 20' 

4.  Massive  Sandstone,  Mahoning, 70' 

5.  Shales, 5’ 

6.  Coal,  Upper  Freeport, 4' 

7.  Sandy  Shales  and  Sandstone, 60' 

8.  Concealed, 10' 

9.  Sandstone,  (Lower)  Freeport  (one  solid  mass),  . . . 100' 

10.  Coal,  Darlington, 1'  6" 

11.  Shales,  and  concealed, 30' 

12.  Coal,  Kittanniiig, 3' 

13.  Concealed  to  the  Ohio  River, 60' 


jSTo.  1 is  quite  massive,  and  caps  the  hill.  It  very  proba- 
bly represents  the  Buffalo  Sandstone.  Immediately  under 
it  comes  the  blossom  of  a coal,  which  is  at  the  horizon  of  the 
Brush  Creelc  coal. 

The  Mahoning  Sandstone  is  a very  massive  rock,  and 
forms  a line  of  cliffs  along  the  hills.  Huge  masses  of  it  lie 
scattered  over  the  surface. 
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The  (Lower)  Freeport  Sandstone  attains  an  immense  de- 
velopment, perfectly  massive^  for  the  entire  100  feet  without 
a solitary  break.  It  is  a very  hard,  grayish-white  rock,  and 
35  feet  above  its  base  is  seen  a blue  silicious  layer,  worn  per- 
fectly smooth  by  the  little  stream  which  plunges  over  it. 

The  Upper  Freeport  coal  was  once  mined  here,  but  the 
opening  has  now  fallen  in,  and  it  cannot  be  seen.  Mr.  Briggs, 
however,  tells  me  that  it  was  4 feet  thick. 

The  Darlington  coal  has  not  been  mined  in  this  locality, 
except  by  stripping  occasionally.  It  is  a very  pure  coal, 
however. 

The  Kittanning  coal  was  once  mined  by  Mr.  Cummings, 
a short  distance  beloAv  Industry,  but  it  was  rather  slaty 
there,  and  has  been  abandoned. 

Wolf  run  puts  into  the  Ohio  at  Industry.  The  stream 
falls  very  rapidly,  going  down  at  the  rate  of  160  feet  per 
mile,  while  it  is  passing  through  the  great  (Lower)  Freeport 
Sandstone. 

Passing  up  the  right  branch  of  the  stream,  we  find  the 
Upper  Freeport  coal  on  the  land  of  Mr.  Moore,  one  and  a 
half  miles  from  the  river.  Here  the  coal  is  3 feet  thick,  and 
said  to  be  very  good.  The  mine  is  not  now  in  operation, 
and  the  coal  could  not  be  seen. 

Just  above  this,  the  coal  goes  under  the  stream,  and  is 
280  feet  above  the  Ohio,  at  Industry. 

Going  up  on  to  the  divide,  we  find  the  Barren  Measures 
extending  up  for  270  feet  above  the  Upper  Freeport  coal. 

Passing  down  on  to  the  left  branch  of  Wolf  run,  we  find 
the  Upper  Freeport  mined,  first  by  Mr.  Reed,  where  we  see 
the  following  42^' : (Fig.  242.) 


1.  Shales, 5' 

r 1.  Coal 2'  3 " ) 

2.  Coal,  Upper  Freeport,.  . ) 2.  Slate, '2  " ( 2'  6" 

( 3.  Coal, 3 " ) 

3.  Concealed  to  the  creek 35 


The  coal  is  quite  impure,  being  sulphurous  and  slaty. 

On  another  branch  of  Wolf  run,  the  coal  was  once  mined 
by  Mr.  Nevill,  and  last  above  by  Mr.  Potter,  where  it  passes 
under  the  stream. 
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One  mile  above  Industry,  the  Uxiper  Freeport  coal  is 
mined  by  Mr.  Burtt,  and  at  this  drift  we  see  the  following : 


(Fig.  243.) 

1.  Sandstone,  Mahoning, • . . . ? 

^ 1.  Coal, 2'  9 " j 

2.  Coal,  Upper  Freeport, . . ) 2.  Slate, 

( 3.  Coal, 4 " ) 

3.  Concealed  to  the  creek, 65' 


The  coal  is  here  much  better  than  at  Mr.  Reed’s  bank 
above,  though  it  still  contains  considerable  sulphur. 

A short  distance  below  this,  the  coal  is  opened  on  the  left 
bank  of  the  creek  by  Mr.  Luce,  and  on  the  right  by  Mr. 
Wilging.  These  banks  show  about  the  same  section  as  Mr. 
Burt’s. 

Just  below  this  were  the  old  Cummings  coal- works,  wliere 
this  coal  was  once  extensively  mined,  and  shixiped  by  river 
and  rail.  The  mines  are  now  abandoned,  as  the  coal  was 
too  poor  to  bear  shipment. 

One  mile  below  Industry,  the  (Lower')  Freeport  Sandstone 
forms  a vertical  cliff  of  massive  sandstone  along  the  rail- 
road, 120  feet  high. 

Near  Cook’s  station,  the  Kittanning  coal  is  mined  on  a 
small  scale  by  Mr.  Phillis. 

Tlie  road  leaving  the  railroad  there  jiasses  uji  on  to  a beau- 
tiful terrace^  which  extends  along  the  river  from  this  xioint 
for  three  miles.  Its  toxi  is  120  feet  above  the  Ohio,  and  it 
consequently  covers  up  all  the  lower  rocks  and  coals,  which 
come  below  its  horizon. 

J-5.  Ohio  Township^  Bearer  County. 

This  lies  immediately  west  from  Industry  and  Brighton 
townshixDS,  and  adjoins  the  Ohio  line,  its  southern  boundary 
being  the  Ohio  river. 

Its  draining  streams  are  all  small.  They  rise  near  its 
center,  and  xiass  Awth  a very  rapid  fall  into  the  Ohio  and  Little 
Beaver,  which  emxities  into  the  Ohio,  just  at  the  south-west- 
ern edge  of  the  township. 

At  the  eastern  boundary  of  the  townshixi,  on  the  Ohio 
river,  the  Kittanning  cool  is  only  40  feet  above  water  level, 
but  the  river,  taking  a crook  to  the  north-west  below  this 
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point,  the  same  coal  is  carried  100  feet  above  the  Ohio,  three 
fourths  of  a mile  above  Smith’ s ferry,  where  the  river  again 
turns  south-west,  and  the  coal  keeps  about  that  horizon 
above  it  until  we  come  to  the  State  line. 

The  beautiful  terrace^  on  which  we  passed  out  of  Industry 
township,  continues  at  the  same  level  for  a considerable  dis- 
tance down  the  Ohio,  and  only  disappears  about  one  mile 
above  Smith’ s ferry,  when  the  river  changes  to  the  northern 
shore,  and  the  terrace  passes  to  the  southern  side. 

Upper  Smith' s Ferry  long  Section  of  . 

About  one  mile  above  Smith’s  ferry,  a very  high,  steep 
hill  extends  far  up  into  the  Lower  Barrens,  and,  descending 
it,  we  get  the  following  section  of  457|-' : (Fig.  244.) 


1.  Sandy  Shales 

2.  Limestone,  “Pine  Creek,” 

3.  Sandstone  and  Sandy  Shales,  Buffalo, 

4.  Limestone,  “Brush  Creek,” 

6.  Concealed,  but  showing  blossom  of  Coal,  Brush  Creek, 
6.  Massive  Sandstone,  Mahoning, 


' 1.  Coal, 2'  0 ” ' 

2.  Slate, 

7.  Coal,  Upper  Freeport,  . 3.  Coal, 3 ''  !> 


4.  Slate, 1 ” 

,5.  Coal, 8 " , 


8.  Fire  Clay,  seen, 

9.  Concealed, 

10.  Sandstone  and  Sandy  Shales, 

11.  Bituminous  Slate  and  Coal,  Lower  Freeport, 

12.  Fire  Clay  and  Shales, 

13.  Limestone,  Butler, 

14.  Massive  Sandstone,  Freeport, . 

15.  Shales,  dark  Sandy, 


20' 

2' 

65' 

1' 

5' 

80' 


3' 


2' 

5' 

50' 

5' 

2' 

3' 

65' 

10' 


r 1.  Coal, 1'7" 

16.  Coal,  Darlington, . . . ■ < 2.  Slate, 2''  V 2' 

( 3.  Coal, 3”  ) 

17.  Fire  Clay, 5' 

18.  Shales,  containing  Iron  Ore, 20' 

19.  Coal,  Kittanning, 2'  6'' 

20.  Fire  Clay, 10' 

21.  Concealed  to  the  river, 100' 


22.  Piedmont  Sandstone  in  the  bed  of  the  Ohio,  at  low- 
water  mark. 


Here  I was  very  agreeably  surprised  at  finding  the  two 
little  limestones,  which  are  so  persistent  in  the  Lower  Bar- 
rens of  Allegheny  county. 
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Tlie  Pine  CreeTc  Limestone  is  a somewhat  hard  arenaceous 
rock,  and  contains  many  fossils,  among  which  I saw  Ortho- 
ceras  cribros  um.  It  rests  immediately  upon  a massive  plate 
of  sandstone,  which  gradually  becomes  shaly  below.  This, 
No.  3,  represents  the  Buffalo  Sandstone. 

The  Brush  Greek  Limestone  has  the  dark-blue  slaty  ap- 
pearance, as  so  often  in  South  Beaver,  and  other  localities. 
It  is  also  fossiliferous  here,  and,  in  it,  were  seen,  Chonetes 
mesoloba,  Nautilus  occidentalism  Athyris  subtitita  and  Pro- 
ductus  Nebrascensis. 

The  blossom  of  coal  under  it  doubtless  represents  the 
Brush  Creek  coal  bed. 

The  Mahouiiig  Sandstone  is  an  immense  stratum  forming 
a vertical  cliff  80  feet  high,  which  extends  around  the  hill 
at  this  locality  ; it  is  a coarse  grayish-white  rock,  and  some 
portions  of  it  are  conglomeratic.  Huge  masses  of  it  have 
broken  off  the  cliff  and  lie  scattered  over  the  hill  below. 

The  Upper  Freeiiort  coal  has  here  been  gouged  out  of  the 
hill  from  time  to  time,  and  the  coal  is  well  exposed,  though 
it  has  never  been  regularly  mined.  It  contains  much  sul- 
phur, and  is  a thoroughly  bad  coal  in  every  way. 

Under  it  occurs  a bed  of  iron  nodnleSm  which  have  been 
tested  for  mineral  paint,  and  are  said  to  make  an  excellent 
paint  of  various  shades,  one  of  which  is  a very  nice  blue. 
They  come  where  the  (U.)  Freeport  Limestone  is  usually 
found,  as  that  stratum  seems  to  be  absent  here,  or  else  is  in 
the  concealed  interval. 

The  Lower  Freejoort  coal  represented  by  No.  11,  is  a bed 
of  very  bituminous  slate,  intermixed  with  coal,  and  some 
parties  once  drove  an  entry  on  it  for  several  yards,  thinking 
it  would  turn  into  cannel  coal,  which,  of  course,  it  never  did. 

The  Butler  (L.  F. ) Limestone  is  under  the  coal,  and  quite 
ferruginous  ; it  has  a shaly  irregular  fracture,  and  is  a dull- 
buff  color  on  its  weathered  surface. 

The  Freeport  Sandstone  is  also  quite  massive,  and  forms 
the  first  blaff'  along  the  railroad.  It  is  seen  extending  in 
a vertical  cliff  around  the  hill.  The  rest  of  the  section 
under  this  sandstone  was  obtained  a short  distance  below  at 
the  fire  brick- works  of  Wallver  & Co. 
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The  Darlington  coal,  No.  15,  has  there  been  mined  and 
used  in  burning  the  lire  brick.  It  is  a very  clean  bright 
coal,  and  contains  very  little  pyrites,  except  in  the  small 
bottom  coal,  which  is  slaty  and  impure. 

The  Darlington  Fire  Clay  is  also  very  good,  and  has 
been  used  at  the  lire  brick- works. 

No.  17  is  filled  with  large  nodules  of  iron  ore,  which  is 
tolerably  rich. 

The  Kittanning  coal  is  very  impure,  containing  so  much 
sulphur  and  slate  that  it  is  termed  the  ‘‘  Sulphur  Vein.” 
The  Kittanning  Fire  Clay  under  it  is  very  large,  quite  pure, 
and  manufactured  into  fire-brick  of  a superior  quality  by 
Walker  & Co.  Only  about  7 feet  of  the  clay  is  mined,  as 
the  lower  part  is  too  silicious. 

Sculptured  Rocks  ; Piedmont  Sandstone. 

At  low- water  mark,  here  along  the  shore  of  the  Ohio  river, 
is  seen  a massive  white  sandstone,  and  on  it  are  carved  draw- 
ings of  men,  birds,  and  various  other  animals,  together  with 
many  symbolic  characters,  which  have  never  yet  been  in- 
terpreted. They  are  doubtless  the  work  of  the  aborigines. 
The  rock,  on  which  they  are  cut,  is  the  Piedmont  Sand- 
stone. 

The  Smitll  s Ferry  Section  of  180'. 

At  Smith’s  ferry  we  see  the  following  near  the  mouth  of 
Dry  run  180|' : (Fig.  245.) 


1.  Massive  Sandstone,  Freeport, 40' 

2.  Sandy  Shales, 15' 

3.  Coal,  local,  impure, 1' 

4.  Sandy  Shales, 20' 

r 1.  Coal, 1'  6"  ^ 

5.  Coal,  Darlington,  . . . ) 2.  Slate, 2"  ( 1'  11" 

( 3.  Coal, 3"  J 

6.  Eire  Clay, 5' 

7.  Shales,  containing  Iron  Ore, 15' 

8.  Coal,  Kittanning, 2'  6" 

9.  Fire  Clay, 10' 

10.  Sandstone  and  Sandy  Shales  to  the  R.  R., 25' 

11.  Concealed  to  Ohio  River, 45' 


The  local  coal  bed,  No.  3,  of  the  above  section,  is  an  im- 
pure, slaty  coal. 

The  Darlington  coal  is  seen  in  the  bank  where  the  road 
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has  been  cut  around  the  hill.  Exposure  to  the  weather 
seems  to  have  no  effect  ujion  it. 

The  Kittanning  coal  was  once  mined  here  and  used  as  a 
fuel  in  boring  for  oil,  but  the  opening  is  now  fallen  in  and 
abandoned,  so  that  the  coal  cannot  be  seen.  It  varied  from 
2^  to  3 feet  in  thickness,  however,  and  was  called  the 
“Three  Foot”  or  “ Sulphur  Vein,”  on  acconnt  of  its  im- 
purities. 

Just  below  this  a short  distance  the  Darlington  coal  is 
mined  in  the  hill  opposite  Glasgow,  and  there  we  get  the 
following  section  of  177' : (Fig.  246.) 


1.  Massive  Sandstone,  Freei^ort, 40' 

2.  Sandy  Shales, 30' 

^ 1.  Coal,  ...  1'  7"  j 

3.  Coal,  Darlington,  . . . . < 2.  Slate,  ...  1'’  to  2"  > 2' 

t 3.  Coal,  ...  3"  J 

4.  Fire  Clay,  seen, 5' 

5.  Concealed  to  the  Ohio  Eiver, 100' 


Here  this  coal,  although  so  thin,  is  mined  quite  exten- 
sively by  Mr.  Udick,  and  supplies  the  villages  and  country 
in  the  vicinity.  The  3"  bench  is  seldom  used,  as  it  is  sul- 
phurous and  impure.  The  upper  bench  of  the  coal  is  re- 
markably pure,  being  preferred  to  the  Pittsburg  for  many 
purposes,  and  especially  smithing.  It  is  a black  shining 
coal,  richly  bituminous,  and  comes  out  in  large,  handsome 
blocks. 

Little  Beaver,  Ohio  Line,  long  Section  of  337 
Near  the  Ohio  line,  on  Little  Beaver  creek,  we  see  the 
followdng  section,  in  descending  the  steep  hill  side  on  the 
right  bank  of  Little  Beaver  337^' : (Fig.  247.) 


1.  Massive  Sandstone,  Mahoning,  . . . (Conglomerate)  . .60' 

2.  Concealed, 10' 

3.  Sandy  Shales, 35' 

4.  Dark  Shales,  containing  nodules  of  Iron  Ore, 3' 

6.  Lower  Freeport  Coal,  impure, 0'  10" 

6.  Sandy  Shales, 20' 

7.  Massive  Sandstone,  Freeport, 50' 

8.  Sandy  Shales, 35' 

9.  Coal,  Darlington, 2' 

10.  Fire  Clay, 5' 

11.  Shales,  containing  nodules  of  Iron  Ore, 15' 

12.  Coal,  Kittanning, 2'  6" 

13.  Fire  Clay, ' . . 10' 
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14.  Sandy  Shales  and  Sha]y  Sandstone, 50' 

15.  Limestone,  Ferriferous, 1' 

16.  Blueish  Sandy  Shales, 8’ 

17.  Dark  Bituminous  Shale,  containing  Iron  Ore,  bedded  in 

its  top, 5' 

18.  Sandstone,  somewhat  Shaly, 15' 

19.  Shales,  Sandy  at’ the  top,  but  dark  and  Bituminous 

below,  and  extending  to  the  bed  of  Little  Beaver,  . . 10' 

20.  Massive  white  Sandstone,  Piedmont,  in  bed  of  Little 

Beaver. 

The  Upper  Freeiiort  coal,  if  present  here,  is  in  the  con- 
cealed interval,  No.  2,  and  nothing  was  seen  of  it ; very 
probably  it  is  not  present  at  all,  for  the  Mahoning  Sand- 
stone is  nnusually  coarse  and  conglomeratic,  and  the  coal 
may  have  been  eroded. 

The  Ferriferons  Limestone  here  again  makes  its  appear- 
ance after  having  been  concealed  under  the  terrace  deposits 
at  every  point  between  this  and  Industry,  five  miles  above. 
It  is  rather  impure  and  shows  the  “cwie-m-co/ie”  struc- 
ture, as  usual  when  thin.  In  it  ivere  seen  Chonetes  meso- 
loba,  Spirifer  cameratus  oliH  Productus  longispinus. 

The  top  of  the  Piedmont  Sandstone  is  seen  in  the  bed 
of  Little  Beaver,  and  a few  rods  above,  it  rises  above  the 
surface,  and  is  seen  to  be  a very  hard,  coarse,  white  sand- 
stone, over  which  the  water  runs  in  a rapid  fall,  and  has 
cut  and  channeled  it  into  all  sorts  of  shapes. 

Passing  up  Dry  run,  ivliich  jiuts  into  the  Ohio  at  Smith’ s 
ferry,  the  bed  of  the  stream  rises  rapidly,  and  the  Kittan- 
ning and  Darlington  coals  soon  pass  under. 

The  walls  of  this  stream  are  almost  vertical,  since  the 
Freeport  Sandstone  is  very  massive  along  its  course,  and 
over  100  feet  thick. 

At  the  forks  of  the  stream,  two  miles  above  its  mouth, 
the  Upper  Freeport  coal  was  mined  on  the  land  of  Mr.  Gorle. 
But  being  only  two  feet  thick,  has  been  abandoned.  This 
coal  runs  under  McLaughlin’s  run,  a short  distance  above 
where  that  stream  unites  with  Dry  run. 

On  the  branch  of  Island  run,  which  comes  doi^m  from 
Ohioville,  the  Upper  Freeport  coal  is  mined  one  half  mile 
south  from  that  village,  by  Mr.  Dawson,  at  ivliose  bank  we 
see  the  following  section  of  44' : (Fig.  248.) 
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1.  Massive  Sandstone,  Mahoning, 

2.  Shales, 


3.  Coal,  Upper  Freeport, 


4.  Fire  Clay  and  Shales, 

5.  Limestone,  Freeport, 

6.  Concealed  to  the  run. 


1.  Seini-Cannel,  . 

6 " 

2.  Coal, 

. 2' 

6 " 

3.  Slate,  

1 u 

2 

4.  Coal,  .... 

3' 

0 " 

5.  Slate,  . . . 

. 0' 

III 

6.  Coal, 

. 0' 

8 " 

20' 

4' 


4' 


4' 

2' 

10' 


The  coal  is  very  good,  coming  out  in  large  clean  blocks, 
and  showing  only  a small  quantity  of  pyrites.  The  top 
layer  is  a semi-cannel. 

The  [ U'p'pef\  Freeport  Limestone^  below  the  coal,  is  very 
hard  and  compact.  The  dip  is  here  very  rapid  to  the 
south,  as  the  coal  falls  at  least  150  feet  per  mile  for  some 
distance  along  this  stream. 

The  same  coal  is  mined  on  the  o^Dposite  side  of  the  stream, 
by  Mr.  Watts,  and  there  exhibits  the  same  section  as  is  seen 
at  Dawson’s. 

Mr.  Lyon  also  has  a bank  in  the  same  coal,  one  fourth  of 
a mile  east  from  this,  on  another  branch  of  the  stream. 

One  mile  west  from  Fairview,  the  Upper  Freeport  coal 
passes  under  Island  run,  a short  distance  below  the  “five 
points,”  or  forks  of  the  road.  It  has  been  mined  there  on 
the  land  of  Mr.  Cheeny,  but  is  only  two  feet  thick  at  the 
mouth  of  the  drift. 

Coal  Toed  erosion  in  the  Carhoniferous  Age. 

Just  below  it  a few  rods  the  coal  has  entirely  disap- 
peared, and  in  its  place  we  see  a conglomerate  mass  of  worn 
and  rounded  pieces  of  limestone,  coal,  slate,  sandstone, 
pebbles,  &c.,  showing  that  the  coal  has  there  been  torn 
away,  as  also  the  limestone  below  it,  and  the  fragments  re- 
deposited  hy  some  ancient  turhulent  current  of  the  carbo- 
niferous era. 

Descending  this  run,  it  falls  very  rapidly,  and  the  coal  is 
soon  carried  far  al)Ove  it. 

The  coal  was  once  mined  below  the  road,  which  passes 
down  this  run  from  Ohioville,  at  a height  of  120  feet  above 
the  stream.  There  it  is  reported  to  have  been  three  to  four 
feet  thick. 
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The  Darlington  coal  makes  its  appearance  above  water- 
level,  and  140  feet  below  the  Upper  Freeport,  where  the 
Ohioville  road  comes  down  to  Island  run.  It  has  been 
mined  here  to  supply  fuel  for  the  oil  wells,  and  is  two  feet 
thick. 

The  Kittanning  coal  comes  out  of  the  stream  a short  dis- 
tance below,  and  has  also  been  mined ; but  there  are  no 
banks  in  operation  on  it  now.  It  is  reported  2^  to  3 feet 
thick. 

The  Darlington  coal  is  opened  a short  distance  above  the 
Ohio  line  by  Mr.  Amos  Dawson. 

The  Upper  Freeport  coal  thins  away  on  Dealer’s  Dun,  as 
several  openings  made  for  it  at  the  horizon  of  the  limestone 
failed  to  find  any  workable  coal.  Below  its  horizon  60  feet 
the  Lower  Freeport  coal  was  once  mined  near  school-house 
No.  9,  but  everything  is  covered  up  and  fallen  in,  so  that 
nothing  could  be  learned  of  it. 

Coming  down  Dealer’ s run,  the  stream  soon  cuts  down 
through  the  Freeport  sandstone,  which  is  there  130  feet 
thick,  and  rising  in  massive  vertical  walls  on  either  side  of 
the  stream,  makes  a scene  of  the  wildest  grandeur. 

The  Darlington  coal  goes  under  this  stream  Just  before 
the  Ohio  line  is  reached.  Deturning  and  passing  up  to  the 
high  ground,  we  come  into  the  Lower  Barrens,  and  the 
blossom  of  the  Brush  Greek  coal  is  frequently  seen.  One 
and  a half  miles  above  the  mouth  of  Dealer’s  run,  the  Up- 
per Freeport  coal  goes  under  the  stream,  and  is  there  mined 
by  Mr.  Arms,  where  it  is  3 feet  thick,  and  a tolerably  fair 
coal. 

Description  of  the  Smith' s Ferry  Oil  Field. 

Perhaps  the  most  interesting  part  of  Ohio  township  is 
that  pertaining  to  its  oil,  since  what  is  known  as  the  Smith’s 
Ferry  Oil  Territory  is  located  almost  entirely  within  this 
township. 

Long  before  any  borings  were  made  here,  oil  would  ooze 
out  on  the  Ohio  river,  and  was  collected  by  cloths,  and 
was  called  “ Seneca  oil.”  It  still  continues  to  float  out  on 
the  surface  of  the  water  along  the  Ohio. 

The  first  well  was  bored  by  Messrs.  Pattens,  Finlens, 
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Swan  & Co,,  who,  in  December  1860,  obtained  some  oil  at 
180  feet. 

In  the  February  following,  the  Excelsior  Company  struck 
a heavy  oil  at  a dej)th  of  72  feet,  only  a few  feet  below  the 
level  of  the  Ohio,  and  in  the  Piedmont  Sandstone,  which 
is  seen  in  the  bed  of  the  Little  Beaver  above  its  month,  and 
along  the  Ohio  at  low  water,  one  mile  above  Smith’s  Ferry. 

This  well  obtained  400  barrels  of  29°  oil,  when  it  was 
completely  exhausted.  By  this  time,  the  excitement  had 
become  intense,  wells  were  bored  in  every  direction,  and  the 
territory  was  rapidly  developed. 

It  also  became  known  that  the  'productive  oil-rock  was 
to  be  sought  from  700  to  730  feet  below  the  Kittanning 
coal,  or  about  600  feet  below  the  bed  of  the  Ohio  at  Smith’ s 
Ferry. 

Out  of  the  hundreds  of  wells  that  have  been  drilled  here, 
I was  enabled  to  obtain  the  regularly  kept  record  of  only 
one  ; and  this  record  was  for  only  part  of  the  distance  down 
to  the  oil  rock. 

S'lnitii’s  Ferry  Oil  Well  Record  of  IF 8\' . 

One  of  these  wells  was  commenced  near  the  level  of  the 
Ohio,  and  shows  the  following,  commencing  100  feet  below 
the  Kittanning  coal,  or  immediately  upon  the  Piedmont 
Sandstone  478-^' : (Fig.  249.) 


1.  Conductor  hole, 

2.  White  Sandstone,  Piedmont  (some  Oil) , . . 

3.  Black  Slate, 

4.  Gray  Sandstone  (Oil  show), 

5.  Black  Slate  (Gas), 

6.  Fire  Clay, 

7.  Gray  and  white  Sandstone, 

8.  Black  Rock,  hard, 

9.  Fire  Clay  and  Shales, 

10.  Black  Slate  (Ga.s), 

11.  Shale  (Gas  and  Oil), 

12.  Cort?, 

13.  Fire  Clay, 

14.  Slate  and  Shale, 

15.  Hard  white  Sandstone, 

16.  Black  Sliale, 

17.  Fine-grained  Sandstone, 

18.  Shaly  Sandstone, 

19.  Hard  white  .Sandstone, 
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5' 

15' 

2'  4" 
4' 

1'  3" 
2'  3" 
25'  6" 
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5' 

6' 

13' 

1' 

10' 

25' 

61' 

10' 

19' 

49' 

16' 
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20.  Shale, 2' 

21.  Hard  Sandstone, 8' 

22.  Shales, 17' 

23.  Hard  white  Sandstone,  . . .' 6' 

24.  Shales  (Salt-water  and  Oil), 40' 

25.  Hard  Sand, 5' 

26.  Slate, 7' 

27.  Sandstone  (Salt-water  and  Oil), 23' 

28.  Slate  (Oil), 28' 

29.  Sand, 5' 

30.  Shale,  2' 

31.  Hard  Sandstone  (strong  Salt-water), 20' 

32.  Slate, 17' 

33.  Sand  (much  Gas  and  Salt), 6' 

34.  Hard  Sand  Rock,  ....  7' 


No.  16  is  probably  the  bottom  of  the  Conglomerate  Series, 
while  No.  2 is  the  top. 

Map  of  the  Field. 

The  accompanying  map  of  the  region.,  will  show  the  areas 
of  development.  They  will  be  seen  to  lie  in  the  vicinity 
of  Smith’s  Ferry,  and  on  Dry  run  and  its  tributaries,  and 
along  Little  Beaver  and  Island  run. 

The  oil  comes  in  the  first  sand  of  the  Butler  county  oil 
region. 

The  wells  are  all  small,  none  ever  having  exceeded  25 
barrels  per  day,  until  March,  1877,  when  a 50  barrel  well 
was  struck  near  Ohioville,  by  Mr.  Smith.  The  wells  soon 
fall  off  to  one  and  two  barrels  per  day.  The  place  of  great- 
est excitement  now  is  the  vicinity  of  Ohioville,  where  the 
50  barrel  well  was  lately  struck. 

The  Ohiomlle  50  barrel  Oil-well.,  March.,  1877. 

This  well  commences  75  feet  above  the  Upper  Freeport 
coal,  and  the  oil  is  obtained  at  975  feet.  The  driller  gave 
me  the  following  record  of  the  well  from  memory,  and  as 
many  drillers  tell  about  the  same  story  respecting  the  neigh- 
boring wells,  the  tradition  may  be  considered  correct  in  a 
general  way:  (Fig.  250.) 


1.  Conductor  hole, 8' 

2.  Shales, 27' 

3.  Massive  Sandstone,  Mahoning, 40' 

4.  Shales 60' 

5.  “ Buttermilk  Sandstone  ” (Freeport), 95' 

6.  Shales  and  Sandstone, 250' 
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7.  “ Mud-vein  ” Sandstone, 40' 

8.  Shales, 20' 

9.  Hard  white  Sandstone, 15' 

10.  Shales 25' 

11.  Very  hard  white  Sandstone  (“  Glass  Sand  ”)  (XII),  . . 40' 

12.  Shales  and  soft  Rocks  (Cuvidioga  and  Berea,) 280' 

13.  “ Blue  Rock’’  hard  Sandstone, 50' 

14.  Slate, 20' 

15.  Very  hard  Sandstone  (“Gray  Rock’’), 10' 

16.  “ Oil-rock,”  white,  pebbly  Sandstone, 28' 

Total  as  summed  up, 998' 


Here  the  entire  Lower  Coal  Series  was  passed  through 
without  a single  coal  being  noted  by  the  driller. 

Tlie  Upper  Freeport  coal  is  seen  only  one  half  mile  south, 
4 feet  thick,  yet  even  it  was  unnoticed. 

The  Freeport  Sandstone,  H o,  5,  is  termed  the  ‘ ‘ Butter- 
milk,” from  the  peculiar  grayish-white  sand  that  comes  up 
in  the  pump  in  passing  through  it. 

No.  11  is  doubtless  the  bottom  member  of  the  Conglom- 
erate Series,  and  is  called  the  “ Gilass  Sand”  by  the  drillers, 
from  its  being  so  hard  and  white. 

No.  12  represents  the  Cuyahoga  Shale  and  Berea  Grit  of 
Ohio. 

Butler  and  Venango  Second  and  Third  Oil  Sand  absent. 

Some  wells  along  the  Ohio  river  have  been  drilled  to  a 
depth  of  500  feet  below  this  oil-bearing  rock,  but  no  oil  was 
obtained  below  it,  as  the  lower  oH  sands  of  Butler  county 
have  here  fined  down  into  shales  and  fine-grained  sandstones, 
incapable  of  holding  any  oil. 

All  the  oil  obtained  is  a light,  yellowish,  amber  color,  and 
from  48  to  52  gravity.  It  is  a beautiful,  clear  fluid,  and  is 
almost  universally  burned  in  a crude  state  by  the  people  of 
the  vicinity,  in  the  ordinary  glass-lamp.  No  accidents  have 
ever  occurred  from  thus  using  it,  from  which  it  would  seem 
not  to  possess  the  more  volatile  hydro-carbons  to  any  ex- 
tent. It  makes  a tolerably  fair  bright  light,  if  the  fluid  has 
not  been  exposed  to  the  air  too  long. 

Tliere  are  about  two  hundi’ed  wells  in  the  district,  from 
which  oil  is  now  obtained,  but  many  of  them  yield  only 
four  to  five  baiTels  per  month,  and  are  not  pumped,  as  the 
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gas,  Avhicli  always  accompanies  the  oil,  is  in  sutRcient  quan- 
tity to  force  up  all  the  oil  that  accumulates.  Others  again 
are  pumped  only  a few  minutes  a day  until  the  head  of  oil 
is  exhausted.  Previous  to  the  strike  at  the  50-barrel  well, 
the  estimated  production  of  the  district  was  one  hundred 
barrels  per  day,  and  the  railroad  agent,  Mr.  William  Smith, 
from  data  obtained  on  the  books  of  the  company,  places 
the  annual  production  at  35,000  barrels. 

The  oil  is  refined  in  the  vicinity,  and  very  little  crude 
oil  is  shipped  from  the  district. 

The  producing  area  is  now  confined  almost  entirely  to  this 
township,  as  only  a small  quantity  of  oil  is  now  obtained 
on  the  Little  Beaver,  in  Ohio. 


18— Q. 
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Chapter  IX. 

Analyses  of  Coal,  Cannel,  Colie,  Clay,  Limestone,  and  Ore, 
from  Butler  and  Beaver  Counties,  Pa.  By  Andrew  S. 
McCreath,  Chemist  in  charge  of  the  Laboratory  at  Har- 
risburg. 

Brush  Creek  Coal. 

1.  Butler  Co.,  Connoquenessing  T.,  Cable’s  Mine  ; 5 miles 
N.  E.  of  Harmony,  on  the  Little  Connoqnenessing  Creek. 
See  page  123  Q. 

Luster  generally  resinous  ; strongly  iridescent ; partings 
of  pyrites  unusually  numerous  in  the  specimens  received. 

2.  Butler  Co.,  Connoquenessing  T.,  Wilson’s  Mine;  at 
mouth  of  Semiconon  Creek,  2 miles  E.  of  Whitestown.  See 
page  125  Q. 

Luster  bright,  resinous,  generally  ; somewhat  iridescent ; 


conchoidal  fracture ; 

considerable  mineral  charcoal  and 

pyrites. 

I. 

II. 

Water,  

1 .740 

1.500 

Volatile  matters,  

42.450 

43.860 

Fixed  Carbon, 

47.415 

Sulphur,  

4.104 

2.700 

Ash, 

6.155 

4.525 

100.000 

100.000 

Coke, 

55.81 

54.64 

Color  of  ash, 

grey,  with 

pink  tinge. 

Lower  Freeport  Coal. 

3.  Butler  Co.,  Jackson  T.,  Schantz’s  mine,  near  Ziegler’s 
mill,  1^  miles  E.  of  Harmony.  See  page  114  Q. 
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Appearance  bright,  pitcliy ; generally  compact ; nnmer- 
ons  partings  of  mineral  charcoal ; considerable  jiyrites  in 


scales. 

III. 

Water, 2.290 

Volatile  matters 33.580 

Fixed  Carbon, 55.772 

Sulphur, 1.158 

Ash, 7 .200 


100.000 


Coke, 64.130 

Color  of  ash, grey. 


Daelington  Coal. 

{Upper  Kittanning  Coal.) 

IV.  Butler  Co.,  Jackson  T.,  Fiedler’s  Mine;  near  Zieg- 
ler’s Mill,  1 mile  E.  of  Harmony.  See  pages  115,  116,  Q. 

Generally  compact ; seamed  with  bright  pitchy  looking 
coal ; carries  considerable  mineral  charcoal  and  joy  rites. 

V.  Butler  Co.,  Lancaster  T.,  Melvin’s  Mine;  on  West 
branch  Yellow  Cr.,  3^  miles  S.  E.  from  Portersville.  See 
p.  118  Q. 

Appearance  fatty  ; numerous  thin  bands  of  bright  crys- 
talline coal ; generally  compact  and  clean  looking,  but 
shows  considerable  pyrites. 

yi.  Butler  Co.,  Lancaster  T.,  Beaver’s  Mine;  li  miles 
above  the  mouth  of  Yellow  Creek. 

Somewhat  slaty  ; luster  bright,  resinous  ; seams  of  bright 
crystalline  coal  run  through  it. 


IV.  V.  VI. 

Water, 1.390  1.455  1.300 

Vol.  matters, 41.265  43.250  40.220 

Fixed  Carbon, 48.029  49.716  42.661 

Sulphur, 3.681  2.109  2.404 

Ash, 5.715  3.470  13.415 


100.000  100.000  100000 


Coke, 57.345  55.295  58.480 

Color  of  ash, pmk.  reddish  grey,  reddish 

grey. 
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yil.  Beaver  Co.,  Nortli  Sewickley  T.,  Dougherty’s  Mine  ; 
3 miles  north  of  New  Brighton.  See  page  207,  Q. 

Coal  compact ; seems  unusually  free  from  slate  and 
pyrites,  only  a few  specks  being  visible ; has  generally  a 
bright,  shining  luster. 

VIII.  Beaver  Co.,  Darlington  T.,  Mansfield’s  Mines  ; near 
Cannelton,  3 miles  south  from  Darlington.  232  Q. 

Compact ; luster  bright,  shining ; specimens  received 
carry  an  unusual  amount  of  thin  partings  of  pyrites. 

IX.  Beaver  Co.,  N.  Brighton  T.,  Middleton’s  Mine  ; on 
Brady’s  run,  1 mile  west  from  New  Brighton.  251  Q. 

The  Coal  (specimens  received)  has  a dull  luster  generally, 
being  considerably  coated  with  a yellowish  white  silt ; 
rather  tender,  and  carries  considerable  mineral  charcoal 
and  pyrites. 


VII.  VIII.  IX. 

Water, 3.090  1.780  2.680 

Vol.  matters, 37.915  40.760  36.205 

Fixed  Carbon, 56.980  49.391  53.804 

Sulphur,  ....  495  3.379  2.391 

Ash, 1.520  4.690  4.920 


100.000  100.000  100.000 


Coke, 58.995  57.460  61.115 

Color  of  ash, cream,  grey,  red  tinge,  reddish 

grey. 


Daelington  Caxnel. 

X.  Beaver  Co.,  Darlington  T.,  J.  F.  Mansfield’s  Mine, 
near  Cannelton,  3 miles  S.  of  Darlington.  See  page  232  Q. 

Compact ; fracture  conchoidal ; lustre  dull ; carries  very 
thin  seams  of  bright  crystalline  coal. 


X. 

Water, 1 . IGO 

Vol.  matters, 48  015 

Fixed  Carbon, 38.241 

Sulphur, 599 

Ash,  11.985 


100.000 

51.985 

Color  of  ash, ffrey. 
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KiTTAisnsriNG  Coal, 

{Lower  Kittanning  Coal.) 

XI.  Beaver  Co.,  Rochester  T.,  FeU’s  di’ift,  at  Rochester.'^ 
See  page  196  Q. — Bench  not  stated. 

Coal,  of  dull  resinous  apiiearance  generally,  shows  nu- 
merous thin  j)artings  of  slate  and  iron  pyrites. 

XII.  Beaver  Co.,  Patterson  T.,  Ross  & Smith’s  Mines, 
near  Beaver  Palls.  See  page  247  Q. — Bench  not  stated. 

Coal,  of  resinous  luster  generally,  carries  numerous 
thin  bands  of  bright  crystalline  coal.  Shows  some  slate 
partings  and  considerable  pyrites. 


Water,  . . . 
Vol.  matter,  . 
Fixed  Carbon, 
Sulphur,  . . 
Ash 


Coke,  . . . 
Color  of  ash. 


XI.* 

XII. 

. . 1.450 

1.620 

. . 34,270 

39.385 

43.603 

2.822 

12.570 

100.000 

100.000 

. . 64.280 

58.995 

dirty  grey. 

pink  tinge. 

pink  tinge. 

U'pxoer  Bench. 

XIII.  Beaver  Co.,  Pulaski  T.,  Mendenhall  & Chamber- 
lin’s Mines,  near  Xew  Brighton.  See  page  194  Q. 

Coal,  bright,  compact,  carries  an  unusually  large  number 
of  thin  partings  of  iron  pyrites. 

XIV.  Beaver  Co.,  Pulaski  T.,  Couch’s  mine,  near  Xew 
Brighton.  See  page  196  Q. 

Coal,  generally  compact,  has  a bright,  resinous  luster ; 
carries  numerous  thin  partings  of  pyrites. 

XV.  Beaver  Co.,  Patterson  T.,  Hulmes’ mines,  near  Beaver 
Falls.  See  page  247  Q. 

*This  analysis  is  given  to  illustrate  the  rapid  deterioration  of  the  Kittanning 
Coal  bed,  when  followed  southward  from  New  Brighton  to  the  Ohio  Kiver. 
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Coal  of  resinous  luster,  with  seams  of  bright,  pitchy  coal. 
Specimen  seems  generally  free  from  pyrites. 


XIII.  XIV.  XV. 

Water, 1.850  2.080  2.200 

Vol.  matter, 41.260  89.250  39.440 

Fixed  Carbon, 43.263  48.818  50.705 

Sulphur, 4 177  1.927  .825 

Ash, 9.450  7.925  6.830 


100.000  100.000  100.000 


Coke, 56.89  53.67  58.36 

Color  of  ash, g.,  pmk  tinge,  g.,  red  tinge,  dirty  grey. 


Lower  Bench. 

XVI.  Beaver  Co.,  Pulasld  T.,  Mendenhall  and  Chamber- 
lin’s mines.  New  Brighton.  See  page  194  Q. 

Coal,  bright  and  compact,  shows  considerable  iron  pyrites 
in  thin  partings. 

XVII.  Beaver  Co.,  Pulaski  T.,  Fish’s  mine,  on  Block- 
house run,  1 m.  N.  from  New  Brighton.  See  page  196  Q. 

Coal  of  a resinous  luster  generally,  carries  numerous 
thin  bands  of  bright,  pitchy  coal ; shows  considerable  iron 
pyrites,  part  of  which  exist  as  beautiful  stalactitic  pro- 
longations of  pyrite. 

XYIII.  Beaver  Co.,  Pulaski  T.,  Couch’s  mines,  near 
New  Brighton.  See  page  196  Q. 

Coal,  compact,  with  heavy,  bright,  pitchy  luster ; seamed 
with  thin  partings  of  iron  pyrite. 

XIX.  Beaver  Co.,  Patterson  T.,  Hiilmes’  mines,  near 
Beaver  Falls.  See  page  247  Q. 

Coal,  compact,  has  a bright,  pitchy  appearance.  Speci- 
men seems  generally  free  from  slate  and  iron  pyrites. 


XVI.  XVII.  XVIII.  XIX. 

Water,  2.270  2.160  2.370  2.400 

Vol.  matter, 38.870  40.885  36.470  38.110 

Fixed  C., 50.173  49.488  51.845  54.619 

Sulphur,  2.322  1.767  1.770  .791 

Ash, 6.365  5.700  7.545  4.080 


100.000  100.000  100.000  100.000 

Coke, 58.860  56.955  61.16  59.490 

Color  of  ash, grey.  grey.  g.,  red  tinge.  grey. 
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Kittanning  Coke. 

Lower  Bench. 

XX.  Beaver  Co.,  Patterson  T.,  Hulmes’  Coke  Ovens, 
Beaver  Falls.  See  page  247  Q. 

This  Coke  is  generally  very  compact,  of  bright,  silvery 
luster,  and  carries  small  x^articles  of  intermingled  slate. 


XX. 

Water, 0.010 

Volatile  Matter,  0.633 

Fixed  Carbon, 84.727 

Sulphur, 1.994 

Ash, 12.636 


100.000 

Color  of  ash, red. 


Kittanning  Under  Clay. 

XXI.  Beaver  Co.,  Rochester  T.,  S.  Barnes  & Co.’s  fire 
brick- works,  near  Bridgewater,  1 m.  X.  from  Rochester. 

Contains  a little  Manganese. 

Analysed  by  D.  McCreath.  (Alumina  in  duplicate  analy- 
sis by  A.  S.  McCreath=23.760,) 

XXII.  Beaver  Co.,  Pulaski  T.,  Mendenhall  & Chamber- 
lin’s Mines  near  New  Brighton. 

Analysed  by  David  McCreath. 

XXIII.  Beaver  Co.,  Pulaski  T.,  Elverson  & Sherwood’s 
Mines  near  New  Brighton. 

Analysed  by  D.  McCreath. 


XXI. 

XXII. 

XXIII. 

Silica, 

66.610 

62.260 

Alumina, 

23.880 

18.390 

23.890 

Protoxide  of  Iron, 

1.395 

1 .964 

1.408 

Titanic  Acid, 

1.830 

2.810 

1.780 

Lune,  

040 

.490 

.470 

Magnesia, 

281 

.647 

.309 

Alkalies, 

1.079 

1.977 

Water,  hygroscopic, 

Water,  combined, 

1 .460  > 

7.820  i 

7.495 

7.640 

99.903 

99.385 

99.734 

KITTANISTING  UNDEK  CLAY. 
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XXIV.  Beaver  Co.,  Pulaski  T.,  El  verson  and  Sher- 
wood’s Terracotta-works,  near  New  Brighton.  196  Q. 

Grade  of  Clay  No.  1.  Specimen  consisted  of  a moder- 
ately soft  rounded  ball  of  a pearl  gray  color,  with  a some- 
what gritty  feel,  but  apparently  in  the  main  free  from 
impurity.  (Duplicate  analysis  of  Titanic  acid  = 1.920.) 


XXV.  Grade  of  Clay  No.  2.  Specimen  similar  to  the 
last.  Analysed  by  D.  McCreath. 


XXVI.  Grade  of  Clay  No.  3. 

Specim 

en  similar 

to  the 

last.  (Duplicate  analysis  Titanic  acid  = 

1.810.) 

XXIV. 

XXV. 

XXVI. 

Silica, 

. 61.970 

61.750 

62.890 

Alumina 

. 22.940 

23.660 

21.490 

Protoxide  of  Iron, 

. 1.818 

1.930 

1.818 

Titanic  Acid, 

. 1.975 

1.780 

1.825 

Lime, 

.440 

.455 

.380 

Magnesia, 

.522 

.353 

.569 

Alkalies, 

. 1.750 

2.418 

2.525 

Water,  hygroscopic, 

. 1.480 

.680 

1.160 

Water,  combined, 

. 7 .370 

7.200 

7.580 

100.265 

100.226 

100.237 

Sand,  

. 34.250 

35.510 

Silica  in  sand,  . * 

. 34.180 

35.100 

XXVII.  Beaver  Co..  Pulaski  T.,  from  land  of  Mr.  Coale, 
near  New  Brighton.  See  page  196  Q.  (D.  McCreath.) 

XXVIII.  Beaver  Co.,  Pulaski  T.,  Couch’s  drift,  near 
New  Brighton.  See  page  196  Q.  (D.  McCreath.) 

XXIX.  Beaver  Co.,  New  Brighton  T.,  Severn’s  Mine, 
near  Vanporte,  on  the  Ohio  river.  See  page  251  Q. 

The  clay  is  very  brittle,  and  moderately  soft,  breaking 
up  readily  in  the  hand ; has  a pearl  gray  color  and  some- 
what unctuous  appearance.  Analysed  by  D.  McCreath. 

XXVYI.  XXVIll.  XXIX. 


Silica, 56.670  57.670  60.190 

Alumina, 26.560  27.520  24.230 

Protoxide  of  Iron, 2.106  1.494  2.097 

Titanic  Acid, 1.790  2.540  2.345 

Lime, 260  .380  . 850 

Magnesia, 277  .122  .036 

Alkalies, 3.790  .619  1.669 

Water, 8.360  9.680  9.015 


99.813 


100.025 


100.432 
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Foueth  Teeeace  Clay. 

XXX.  Beaver  Co.,  Pulaski  T.,  near  New  Brighton,  taken 
from  tlie  surface  of  the  Fourth  Terrace,  (counting  upward 
from  the  bed  of  the  Ohio  River,)  on  the  land  of  Mendenhall 
& Chamberlin. 

Analysed  by  D.  McCreath. 

XXXI.  The  same  at  New  Brighton,  and  used  by  Elverson 
& Sherwood  in  their  manufacture  of  plant  pots. 

Analysed  by  B.  McCreath. 


XXX. 


Silica, 46.160 

Alumina, 26 .976 

Sesquioxide  of  iron, 7 .214 

Titanic  Acid,  740 

Lime, 2.210 

Magnesia, 1.520 

Alkalies, ' 3.246 

Water,  11 .220 


XXXI. 
67 .780 
16.290 
4.570 
.780 
.600 
.727 
2.001 
6.340 


99.286  99.088 


Feeeifeeous  Limestone. 

{Below  the  Kiitanning  Coal.) 

XXXII.  Top  stratum. — Beaver  Co.,  New  Brighton  T., 
Power’s  Quarries,  near  Vanport,  on  Ohio  river. 

Compact ; very  brittle  ; fracture  irregular ; color  dull  gray 
and  reddish  gray.  See  page  251  Q. 

XXXIII.  Upper  Bench. — Severn’s  Quarries,  \ m.  below 
Vanjiort.  See  page  251  Q. 

Siiecimens  exceedingly  brittle,  with  irregular  fracture ; 
color  generally  reddish  gray. 

XXXIV.  Middle  Stratum. — Powers’  Quarries. 

Specimens  compact  and  tough ; sparkling  with  calcite ; 
spotted  with  pyrites  ; color  pearl  gray  and  reddish  gray. 
See  page  251  Q. 

XXXV.  Lotoer  Stratum. — Tygart’s  Quarries,  m.  below 
Vanporte. 


lEOK  OEE. 
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Specimens  hard  and  brittle ; fracture  irregnlai',  sparkling 
with  calcite  ; color  bluish  gray  and  reddish  gray. 

Analysed  by  D.  McCreath,  (the  other  three  by  A.  S.  Mc- 
Creatti.) 


XXXII. 

XXXIII. 

XXXIV. 

XXXV. 

Carbonate  of  Lime, 

. . . 88.464 

93.482 

91.607 

91.089 

Carbonate  of  Magnesia,  . . . 

. . . 1.445 

1.544 

1.566 

1.587 

Oxide  of  Iron  and  Alumina,  . 

. . . 2.324 

1.823 

1.291 

1.589 

Sulphur,  

. . . .097 

.030 

.290 

.040 

Phosphorus, 

. . . .029 

.047 

.030 

.047 

Insoluble  residue, 

. . . 7.030 

2.770 

4.780 

4.800 

99 .389 

99.696 

99.564 

99.152 

Ieok  Oee. 


{Sixty  feet  ielow  U.  Freeport  Coal.) 

XXXVI.  Butler  Co.,  Winfield  T.,  near  Denny’s  Mill, 
m.  W.  from  old  Winfield  Furnace.  See  page  92  Q. 
Carbonate  ore  considerably  oxidized,  reddish  brown. 
Analysed  by  D.  McCreath. 


Protoxide  of  Iron, 
Sesquioxde  of  Iron, 

Alumina, 

Lime,  

Magnesia,  .... 
Sulphuric  Acid,  . 
Phosphoric  Acid,  . 
Carbonic  Acid,  . . 

Water, 

Insoluble  residue. 


XXXVI. 

34.200  > 
. 11.285  ) 


Iron, 


4.326 

4.720 


34.50 


2.854 


.120  Sulphur,  .048 
.849  Phosphorus,  .371 
28.070 
2.500 
10.765 


100.289 
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Page. 

Alethopteris — see  Fossil  plants. 

Alluvion,  200'  deep — see  erosion, 15,10 

“ Alum  rocks  ” at  New  Brighton,  240 

Analyses— see  clay, 4,13,14,17,241,13,40 

Ancient  river  bed — see  erosion. 

Annularia — see  fossil  plants. 

Antholithes — see  fossil  plants. 

Anticlinals  and  synclinals  of  the  district.  Chap.  III., 10 

Anticlinal  of  Brady’s  Bend  (“Fifth  Axis’’),  19,57,82 

in  Clinton  T.;  crosses  Bull  Cr., 85,80,87 

in  Winfield  T. ; below  Saxon  city, 91,97 

in  W.  Deer  T., 150,151 

in  Shaler  T.,  crest  on  Pine  Cr., 

in  Hampton  T.,  crosses  Gourdhead  run  and  Pine  Cr., 160,101 

crosses  Ohio  river  at  Wood’s  run, 

in  Ross  T.,  carries  a knob  of  Pittsburgh  C., K5(5 

crosses  Girtie’s  run  at  the  forks, jgy 

Anticlinal  (local)  on  Bull’s  Cr., 22 

Anticlinal  (local)  Big  Bull  Cr.,  Fawn  T., 144 

Anticlinal  (local)  on  the  Beaver  river  at  Homewood, 22 

Anticlinal  (local)  on  Buffalo  Cr., 

Anticlinal  (local)  across  Summit  T., 

Artisia — see  fossil  plants. 

Astarte — see  fossil  shells. 

Astartella — see  fossil  shells. 

Aster ophy Hites — see  fossil  plants. 

Athyris — see  fossil  shells. 

Aviculo-pecten — see  fossil  shells. 

Aviculo-pinna — see  fossil  shells. 

Bakersto^^^^  Coal  bed  described— see  geological  index  and 31 

Barren  Measures— see  geological  indexes  and  2,6  23  26 

Bastard  (Butler)  Limestone  (L.  F.L.) — see  geological  indexes  and  . .95,108 

Beaver  River  Group  described  and  section.  Chap.  VII., 65  66 

Bellerophon — see  fossil  shells. 

Berlin  Coal  bed  wanting, oq 

Big  Knob  in  Beaver  Co., 27 

Binders  of  sulphur  in  coal  beds— see  coal  bed, 95  192  243  252 

Blacksmith  Coal  and  Blacksmith  vein — see  Coal  and  Darlington  C.  in 

geological  indexes,  52,196,217,237 

Blocks  of  Pittsburgh  SS.  on  high  knobs  in  Indiana,  McCandless,  and 

Franklin  T., 153,169,174 

Blocks  of  Morgantown  SS.  on  knob  in  Butler  Co.,  79  80 

Blocks  ot  Upper  Freeport  Limestone,  huge,  in  Jordan’s  run,  <fec.,  . . 86,227 

Blocks  of  Brush  Cr.  Limestone  fallen  into  Swickley  Cr.,  . . . 173 

Blocks  of  Mahoning  SS 197,218,219,239,256,260,264 


286  Q. 


INDEX. 


Page. 

Blocks  of  Buffalo  SS.  at  Larclin’s  mill,  &c.,  . . 85,89,101,103,104,109,123,135 

Blocks  of  Upper  Freeport  (Butler)  SS.,  huge, 93,130,200,204,210,244 

Blocks  of  Ferriferous  Limestone,  as  big  as  a house,  209,210 

Blocks  of  Piedmont  SS.,  in  Rough  run  and  Beaver  River,  ....  93,205,208 

BloclvS,  angular  and  rounded,  mixed  with  lumps  of  coal,  &c., 228 

Blocks  (Erratic) — See  Erratic  Blocks, 10 

Block  Coal — See  Coal ; see  Sharon  Coal. 

Bluffs  of  Sandstone,  *c.— See  Cliffs. 

Boulders  of  northern  rocks,  floated  by  ice-bergs — See  drift,  . . . .9,227,237 
Brady’s  Bend  anticlinal — See  Anticlinal. 

Brecciated  Limestone — See  L.  F.  L. ; see  Limestone  in  geological  mdexes,  47 

Brick  bench  of  U.  F.  C — See  Coal, 83,149 

Brick  clay— See  Clay 12,46,190,192,265 

Brookville  Coal.— See  geological  indexes,  63 

Brush  Cr.  Limestone— See  geological  indexes, 32 

Brush  Cr.  Coal— See  geological  indexes, 35 

Bryozoan — See  fossil  shells. 

Buffalo  SS.  described— See  geological  indexes,  5,  33 

Bnhr-stone  iron  ore — See  iron  ore, 60 

Building  stone,  Morgantown  SS.,  164 

Building  stone,  Mahoning  SS. — See  quarries,  37,177,182,184,186,197,246,258 

Building  stone.  Upper  Freeport  SS.,  on  Beaver  river, 195 

Bulls  Creek  Anticlinal  traced — See  anticlinal, 22 

Buried  river  channels — See  erosion, 14 

Butler  Limestone  (L.  F.  L.)  described — See  geological  indexes,  ....  49 
Butler  Sandstone  (U.  F.  S.  S.)  described;  mistaken  for  Mahoning  SS., 

on  the  Beaver— See  geological  indexes, 47 , 48 

Calamaria — See  Fossil  Plants, 54 

CalamitesScQ  Fossil  Plants, 54 

CalamostachysSQ&  Fossil  plants, 54 

Calliptcris—See  Fossil  Plants, 54 

Canncl — See  Coal. 

Canons  of  XII — See  Gorges, 16 

Cardiocarpiis—Sce  Fossil  Plants, 55 

Carpolithes—See  Fossil  Plants, 55 

Caulopteris—See  Fossil  Plants,  55 

Cemented  Drift — See  Drift ; Cliff, 9 

Cement  bed— See  Limestone, 56,222 

Champlain  Clay  formation, 13 

Chonctes — See  FossR  Sliells, 33 

Clarion  Coal  and  Under  Clay  described — See  geol.  indexes,  63 

CJay  under  Upper  Freeport  C. ; analysed, 23,46 

pure  on  Davis’  run,  Econ.  T.;  good  in  Big  Beaver  T., 46,183,224 

Clay  under  Darlington  C. ; brick  clay, 265 

Clay  under  Kittaning  C.  at  Freedom;  on  Swaney’s  run;  on  Crow’s 
run ; at  Butler  Street ; on  Whistler’s  run ; at  Terra  Cotta 
Works;  at  Smith’s  ferry  ; . 57,58,59;  96;  184,190,192,193,195,196,215,265 

Clay  of  Gourd  Hoad  Run  and  Pine  Creek  ; in  Hampton  T., 159,161 

Clay  under  Clarion  Coal, 63 

Clay  of  the  Champlain  Era  ; and  terraces, 12,13,195,229 

Clay  Analyses, 13,  46 
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Clay  veins — See  Coal  bed, 74,  78 

Cliffs  of  Cemented  Drift  at  mouth  of  Big  Beaver,  9 

of  Gravel  used  for  ballast  on  R.  R. — B.  B.  T.,  228 

Cliffs  of  Morgantown  SS.,  Ohio  T.,  Killbuck  run, 176 

Cliffs  of  Lower  Barren  Measures  Sandstones,  2 

Cliffs  of  SS.,  40'  above  Pine  Cr.  L.,  Shaler  T. ; and  Ross  T.,  on  Gir- 

tie’s  Run, 158,167 


Cliffs  of  Buffalo  SS. ; on  Sarver’s  run;  Little  Buffalo;  Winfield  T.; 

Penn  T. ; immense,  in  Penn  T.,  on  Connoquenessing  creek ; 
Evansburg ; in  Forward  T. ; in  Connog.  T.  ; below  mouth  of 
Semiconon  creek ; immense  in  Butler  T. ; on  Butcher’s  run  (all 
in  Butler  Co.),  . . 33;  89; 96;  97;  100,101;  104;  108;  123;  124;  125;  127;  127;  128 

Cliffs  of  Buffalo  SS.  in  Fawn  T. ; on  L.  Pine  Cr.,  Shaler  T. ; 90'  high 
on  Pine  Cr.,  Hampton  T. ; in  Ohio  T. ; on  Killbuck  Cr. ; (all  in 

Alleghany  county), 141;  158;  160,161;  175;  176 

Cliffs  of  Buffalo  SS.  in  Economy  T.,  on  Crow’s  run  ; on  hill  top  over 

mouth  of  Soap  run,  Franklin  T.  (in  Beaver  County),  . . . 180;  219;  220 

Cliffs  of  Brush  Cr.  Lime,  R.  R.  Summit,  B.  B.  T., 226 

Cliffs  of  Mahoning  SS.,  on  Buffalo  Creek;  on  Pine  Cr.,  Shaler  T., 

and  Sewickley  T.,  mouth  of  Sewickley  Cr.  (All.  Co.),  . 2,37,38;  156;  178 
Cliffs  of  Mahoning  SS.,  on  Crow’s  run.  New  Sew.  T. ; branches  of 
Block  House  run,  Pulaski  T. ; over  Beaver  Falls,  hill  top ; on 
Brush  run.  North  Sew.  T. ; on  Broad  run ; Jordan’s  run.  Big 
Beaver  T. ; Little  Beaver  river,  S.  Beaver  T. ; South  of  New 
Lisbon  road,  Brighton  T. ; at  Industry ; 80'  at  Smith’s  Ferry, 

Ohio  T.  (all  in  Beaver  Co.),  . . 187  ; 197;  202;  212;  214;  227;  239;  257;  260;  264 

Cliffs  of  U.  F.  (Freeport)  L.  below  New  Galilee,  B.  B.  T., 229 

Cliffs  of  Butler  SS.  (U.  F.  SS.)  on  Trough  run,  Pulaski  T. ; over 

Beaver  Falls,  Coarse  Conglomerate,  200,202 

Cliffs  of  Freeport  S.  S.  (L.  F.  SS.)  at  Evans’  Mill,  Forward  T.;  on  Crow’s 
run  resting  on  Darlington  Coal,  Economy  T.;  Crow’s  run.  New 
Sew.  T. ; on  Trough  run,  Pulaski  T. ; forks  of  Bennet’s  run,  N. 

Sew.  T. ; overhanging  cliffs  of  Soap  run,  Franklin  T. ; immense  on 
Brady’s  run.  Chip.  T.  and  Brighton  T.;  on  Two-mile  run,  above 
Vanporte;  120' vertical  below  Industry ; 130'  at  Smith’s  Ferry, 
and  on  Bealers  run,  . . . . 109, 185;186;200;207;220;243;253;256;262;264;269 
Cliffs  of  Kittanning  SS.  massive,  on  Six  Mile  run.  Industry  T.,  Beaver 


Co.,  259 

Cliffs  of  Trough  run  with  Clarion  coal, 201 

Cliffs  of  Ferriferous  Limestone,  where  it  is  most  massive  (up  to  23' 
thick)  on  Rough  run,  Winfleld  T. ; Buffalo  Cr.,  Clearfield  T. 

(Butler  Co.);  at  Hazen’s  bridge,  and  Bend  of  the  Conoque- 

nessing  Creek,  North  Sew.  T., 92,93;139;199;209;210 

Cliffs  of  Piedmont  (Homewood)  SS.  on  the  Big  Beaver  river;  above 
Beaver  Falls,  on  Bennett’s  run,  N.  Sew.  T. ; 150'  at  Homewood, 

N.  Sew.  T.  (Beaver  County), 4;203;205;206;208 

Cliffs  of  Pottsville  (Connoquenes.sing)  SS.  (No.  XII.),  209 

“Coal  Hill  ” in  West  Deer  T.,  All.  Co.,  holds  Pitts.  C., 150 

Coal  bed  under  the  Morgantown  SS. — see  geol.  indexes, 27 

Coal  bed  (local)  over  Pine  Cr.  L. — see  geol.  indexes, 32 

Coal  bed  140'  above  U.  F.  C.  Two  mile  run — see  geol.  ind., 257 
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Coal  No.  VII.,  Ohio  Survey,  Brush  Creek — see  geo.  index., 35 

Coal  bed  in  the  lieart  oi  the  Mahoning  SS. — see  geol.  index, 106 

Coal  beds  (two)  in  Mah.  SS.,  Forward  T. — see  geol.  index,  107 

Coalbed  commenced,  but  not  finished,  U.  F.  C.,  Fawn  T., 143 

Coal  No.  VI.,  Ohio  Survey,  U.  F.  C.  (E) — see  geol.  index, 43 

Coal  No.  V.,  of  Ohio  Survey,  L.  F.  C.  (D) — see  geol.  index, 48 

Coal  No.  IV.,  Ohio  Survey,  Darlington  C. — see  geol.  index, 53 

Coalbed  under  the  Mercer  Limestone — see  geol.  ind.,  69 

Coal  beds  passed  unnoticed  by  the  well  sinkers, 272 

Coal  (^Blacksmith  Vein)  Darlington  C., 52,196,217,237 

Coal  (Carmel  and  semi-cannel)  origin  of, 53 

in  top  layer  of  Pittsburgh  Bed,  W.  Deer  T.,  All.  Co., 150 

In  Elk  Lick  bed,  near  Alleghany  City ; Wood’s  run.  Reserve  T., 

All.  Co.  ; and  in  Aikin  mine,  Franklin  T.,  28;164,165;172 

in  Bakerstown  C.  bed,  to  bottom  bench ; top  bench,  in  Middlesex 

T.,  But.  Co. ; at  bottom,  Richland  T.,  All.  Co., 32; 79;  163 

in  Brush  Cr.  C.  bed,  often ; Economy  T. ; shale  roof;  on  Brush 

Creek,  N.  Sew.  T., 36;  181;  213 

in  Mahoning  SS.,  106 

in  Epper  Freeport  C.  bed ; at  top,  Adams  T.,  Bt.  Co. ; on  Break- 
neck Cr.,  Forward  T. ; top  layer,  E.  Deer  T.,  All  Co.,  ....  75;  108;  148 
in  Lower  Freeport  C.  bed ; 3d  layer.  Six-mile  run,  Brighton  T. ; 

Trough  run.  Pul.  T.,  Beaver  C., 114,115;  200;  258 

in  Lower  Freeport  SS.,  on  Beaver  River,  50 

in  Eichenhauer’s  mines,  Lancaster  T.,  Bt.  Co., 121 

in  local  coal  bed  over  Darlington  C.,  Pul.  T.,  Bea.  Co., 202 

in  Darlington  C.  bed,  described ; 6',  at  top.  New  Sew.  T. ; im- 
pure, roof,  Barrisville,  Marion  T. ; on  Coal  run,  Dari.  T. ; on 

Anderson’s  run,  S.  Beaver  T., 53;  186;  215;  233;  238 

in  Kittannmg  C.  bed.  O''  to  16",  bottom  layer,  at  Industry, 260 

below  the  Piedmont  SS.  (Mt.  Savage  C.  bed?) 223 

local  origin  of  cannel  illustrated  at  Beaver  Falls,  53,202 

turns  to  bituminous  shale.  Lane.  T.,  All.  Co., 121 

very  irregular, 260 

cut  away  by  approach  of  roof  to  floor, 234 

Coal  (block)  of  Sharon  Bed, 231 

Coal  (brick)  in  U.  F.  C.  good, 83;  149 

Coal ; rolls  in  Brush  Cr.  bed,  Cranberrj^  T.,  Butler  Co., 74 

Coal  bed  injured  by  clay -veins,  Bakerstown  bed;  Brush  Creek  bed  . 78;  74 
Coal  bed  injured  by  “ Binders  of  Siflphur ; ” U.  F.  C.,  Swaney’s  run ; 
large  in  Kitt.  C.,  McKinley’s  run ; upper  bench  of  Kitt.  C., 

Brady’s  run  ; easily  separated, 95;  192;  243;  252 

Coal  lumps  numerous  in  the  Gravel  bed  of  the  Cliflf  in  Big  Beaver  T.,  14;  228 

Cobble  Stone  Conglomerate  ; Drift, 9 

Coke;  beehive  ovens  ; Beaver  Falls, 247 

Coleman  Coal  bed  = ? Bakerstown  C., 31 

Coleman  Limestone  = ? Pine  Cr.  L., 32 

Cone-in-cone  (tutenmergal)  structure  in  Ferrif.  L.,  Trough  run.  Pul. 

T. ; on  Beaver  R.,  North  Sew.  T. ; New  Brighton ; E.  Br.  Brady’s 

run  ; at  Ohio  Line, 200;  205;  248;  250;  253;  267 
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Conglomerate  of  Cobble  stones  in  Drift, 9 

of  Bulialo  SS.  in  Penn  and  Winfield  T.  T. ; 33;  96 ;100,101;  127 

of  Mahoning  SS.  at  the  Ohio  Line  ; quartz  pebbles, 37;  266 

of  Butler  SS.  in  E.  Deer  T.,  All.  Co.,  147 

Conglomerate  of  rounded  limestone,  coal,  slate,  sandstone,  &c.,  filling 
an  eroded  portion  of  the  Upper  Freeport  Coal  bed,  on  Island 

run,  Ohio  T.,  Beaver  Co.  (See  Erosion,  ancient), 268 

Conglomerate  mass  of  coal,  iron  ore,  and  plants,  in  roof  of  Darlington 

Coal  bed,  at  Ziegler’s  Mill.  (See  Erosion), 113,114 

Connoquenessing  SS. — See  Homewood;  No.  XII,  65,  69 

Cordaites—See  Fossil  Plants. 

Cordia7ithus—See  Fossil  Plants. 

Creek  Vein,  popular  name  for  Darlington  Coal, 51 

Crinoidal  Limestone  neglected  as  a fertilizer  ; mistaken  for  Elk  Lick 

Limestone;  described;  (for  localities,  see  Geological  Indexes),  8;  29;  30 

Oi-inoids—See  Fo.ssils. 

Crustacean — See  Fossils. 

Crystalline  rocks  m gravel  of  Fifth  terrace,  12 

Cyclopteris — See  Fossil  Plants. 

D.  the  old  designation  of  Lower  Freeport  Coal,  48 

Darlington  (Upper  Kittaning)  Coal,  mistaken  for  Kittanning  Coal 

bed;  described — (see  for  local  details  Geological  Indexes),  . 42,  43;  51 

Decline  of  the  Brady’s  Bend  (Fifth  Axis,)  22'  per  mile, 20 

Depth  of  river  deposits  unknown — See  Drift ; see  Erosion, 15 

Eictyopteris — See  Fossil  Plants. 

Bier anophy Hum — See  Fossil  Plants. 

Diluvium — See  Drift ; Terraces ; Erosion,  15 

Dip  of  the  rocks  in  the  district — 

20'  to  the  mile  to  the  South  East, 22 

5°  on  the  Rough  run.  Winfield  T.,  But.  Co., 93 

rapid  in  Connoquenessing  T.,  But.  Co., ]25 

N.  W.  rapid  on  Buffalo  Creek,  Clearf.  T.,  139 

on  Little  Bull  Creek,  Fawn  T.,  All.  Co., 142 

reversed  to  make  a synclinal,  145 

up  Bull  Creek, 146 

changes,  and  confines  the  Pitts.  C.  area  to  knobs  in  Indiana  T.,  . . . 153 

rapid  down  Pine  Cr.,  Shaler  T.,  156 

on  Pine  Creek,  Hampton  T., 161 

100'  per  mile  on  E.  slope  of  Fifth  Axis,  on  Ohio  R., 165 

of  U.  F.  C.  in  Ohio  T„  Alleghany  Uo., 174,176 

rapid  up  the  Ohio  River,  Economy  T.,  Beav.  Co., 179 

equal  to  water  fall  of  Big  Sewickley  Creek, 179 

rapid  in  Economy  T.,  Beaver  Co., Ig4 

of  Mahoning  S.  S.,  rapid  on  Crow’s  run, 187 

flat  on  Brush  Creek,  New.  Sew.  T., 188 

rapid  on  Block  House  run,  Pulaski  T., 197 

down  Beaver  River,  N.  Sew.  T., 204 

20'  per  mile  to  the  East  on  Beaver  River, 210 

up  Connequenessing  Cr.  to  the  S.  E., 211 

strong  on  Island  Run,  Ohio  Line, 267 

19— Q 
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Dolichopterus — see  Fossils,  56 

Drift,  Terraces,  &c.  Chapter  III., 9 

cemented  mass  of  drift  forming  a vertical  cliff  50'  high  ; cobble- 
stones ; lumps  of  coal,  &c., 9,14,228 

boulders  of  gneiss  and  other  northern  rooks.  O''  to  3',  scattered 

about  and  making  a gravel  bed  on  the  Fifth  terrace,  9,12,227 

boulders,  floated  by  icebergs,  all  north  of  the  Ohio  River ; none 

south  of  it, 237 

perched  Vjlocks  on  hill  tops, 10 

terraces ; drift  in  Bellevue  terrace,  Ohio  T., 15;  175 

terraces  of  Ohio  and  Beaver  rivers  continuous  and  composed  of 

drift  material, 10,11 

terraces  Nos.  1,  2,  and  3 continuous,  or  solid,  and  separated  from 
terrace  No.  4 by  a rock  escarpment  75  feet  high  ; also  an  escarp- 
ment separates  No.  4 from  No.  5 above  it,  13 

terrace  No.  2 on  Beaver  R.,  a mass  of  round  polished  metamorphic 
boulders;  carries  the  towns  of  Sewiclvley,  Phillipsburg,  New 

Brighton,  Beaver  Falls,  and  Rochester,  11,12 

terrace  No.  3 coarser  than  terrace  No.  2;  naked  outcrop  of  coal 
measures  always  above  3d  terrace  ; carries  the  to\vns  of  Econo- 
my, Beaver,  Georgetown,  and  upper  parts  of  Rochester,  N. 

Brighton,  and  Beaver  Falls,  11,13 

terrace  No.  4 clay,  used  in  manufacture, 12,13 

terraces  on  the  Connoquenessing  at  H:irmony, 13 

terraces  on  the  Little  Beaver  indistinct, 14 

terrace  at  Bellevue,  Ohio  T.,  All.  Co.,  250' above  Ohio  R-,  . . . .174,175 

terrace  at  Bailie’s  tavern,  120'  above  Ohio  River, 175 

terrace  at  mouth  of  Killbuck  run,  80'  -j-  Ohio  R., 176 

terraces  of  the  Ohio  River  in  Sewickley  T.,  Ail.  Co.,  30',  80',  and 

120'  above  the  river  bed, • 177 

terrace  at  Economy  Village,  fine,  120'  above  Ohio  R., 181 

terrace  of  terra-cotta  clay,  Pulaski  T., 195 

terrace  gravel,  curious,  bed  of  R.  R.,  Big  Beav.  T.,  which  once 

filled  the  whole  valley, 228 

terrace  of  Beaver  town,  120'  -f-  Ohio  River, 254 

terrace  at  Bridgewater,  280'  to  300'  -|-  Oliio  R., 254 

terrace  below  Cook’s  Stat.,  Industry  T.,  120'  -|-  Ohio, 262 

terrace  (120'  Ohio)  changes  from  north  to  south  bank  of  Ohio 

river  above  Smith’s  Ferry, 263 

deptli  of  river  deposit  of  drift  unknown, 15 

Drift  Vegetation  in  the  roof  of  the  Darlington  coal  bed,  Zeigler’s  Mill, 

Jackson  T.,  Butler  Co., 113 

E.  Upper  Freeport  Coal  Bed  ; see  Geol.  Indexes ; described ; worka- 
ble over  half  the  district ; a double  bed  ; variable  in  quality  and 

thickness,  43,44,45,46 

Edmondia — see  Fossil  Shells, 34 

Eighteen  Inch  Vein— see  Darlington  Coal  bed, 52 

Elevation  above  tide  of  erratic  blocks,  1,300', 10 

of  terraces  above  Oliio  River, 11,12 

of  3d  terrace  above  Little  Beaver  river,  14 

of  Big  Knob,  New  Sew.  T.,  Beaver  Co.,  1,450' 27 
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Elevation,  &c. — Continued. 

of  U.  Freeport  C.  at  jNIonroeville,  But.  Co.,  875', 89 

of  Pittsburgh  Coal,  above  Ohio  R.,  crest  of  Fifth  axis,  600', 166 

of  Pittsburgh  Coal,  above  tide.  Pine  Creek,  McCandless  T.,  1,325'  . . 169 

of  Pittsburgh  Coal,  above  tide,  Emniifs  mine.  Pine  T.,  1,360',  ....  171 

of  R.  R.  summit.  Big  Beaver  T.,  above  T.,  1055' 223 

Elk  Lick  Coal  described  ; wrongly  placed  in  Report  of  Progress  K. — 

for  localities  see  Geological  Indexes, 28;  34,35 

Elk  Lick  Limestone,  variable  and  sporadic, 29 

Emmitt’s  Knob,  Pine  T.,  All.  Co.,  Pittsburgh  Coal  bed, 22 

Equisitites — see  Fossil  Plants, 54 

Erosion  during  the  Coal  Era,  proved.  Fawn  T., 143 

of  the  U.  F.  C.,  replaced  by  a conglomerate  of  coal,  slate,  SS.,  &c.,  . . 268 

of  the  Dar.  C.,  replaced  by  a similar  mass  of  trash, 113,114 

of  the  Ferr.  L.,  replaced  by  Sandstone, 59,93 

Erosion  of  present  surface,  measured  by  isolated  knobs,  like  Big 

Knob,  INIorg.  SS.,  New  Sew.  T.,  Beaver  Co., 189,190 

Erosion  of  ancient  river  beds,  refilled  now  and  partially  reexcavated 

or  replaced  by  other  valleys;  with  rock  barriers  in  front.  . 4,13,14,15,16 
Erosion  of  ancient,  buried  valleys,  in  N.  W.  Pennsylvania,  Report  of 

J.  F.  Carll,  on  the  geology  of  the  Oil  Regions,  17 

Erosion  of  Connoquenessing  Valley,  tortuous  ; why, 104 

Eratic  blocks  confined  to  west  side  of  Beaver  River ; perched  on  the 
highest  summits;  destroyed  by  the  farmers;  thickly  strewn 

near  Beaver  Falls ; 10'  X 8'  X 6'  in  Dar.  T. — see  Blocks, 10 

Eurypterus — See  Fossils, 56 

Euomphalus — See  Fossil  Shells. 

Exposures  fine  on  Soap  run;  Measured  Section,  of  283|',  Franklin  T.  . . 219 

also,  on  Clark’s  run,  546',  Big  Beav.  T., 223 

Fall  of  the  Connoquenessing  Cr.  at  the  rate  of  6'  per  mile  above,  and 

25'  per  mile  below  the  top  of  XII, 6 

Fall  of  N.  Fork  of  the  L.  Beaver  R.,  Fredericktown,  Ohio,  25'  per  mile 

in  sandstone, 6 

Falls  of  the  Beaver  River  in  Potts.  Conglomerate  No.  XII, 5 

of  Trough  Run,  20'  high,  over  Kitt.  SS., 200 

of  Bennett’s  run,  over  Cliffs  of  Pied.  SS.,  206 

in  gorge  of  Pied.  SS.,  at  Homewood  Station,  225 

of  Little  Beav^er  R.  over  Pied.  SS.,  Ohio  Line,  267 

Farming  land  of  the  district, 7 

Ferriferous  Limestone  described ; eroded  before  the  deposit  of  the 

Kitt.  SS. — See  Geological  Indexes,  60  ; 93 

Fertilizers,  lime,  &c., 7 

Fire  brick  clay — See  Clay. 

Flux  for  iron  furnaces,  Ferr.  L.,  at  Van  port, 60,  61 

Formations  described  in  Chapter  IV, 22 

Fossils  in  Crinoidal  Limestone,  Adams  T.,  Bt.  Co. ; make  up  the  whole 

mass  in  Franklin  T.,  All.  Co., 77;  173 

in  Pine  Creek  Limestone;  McCand.  T.,  All.  Co., 168 

in  Buff.  SS.  (plants).  Glade  Cr.,  Forw.  T.,  Bt.  C., 108 

in  Brush  Cr.  L.,  numerous.  Sew.  T.,  All.  Co., 177 

in  U.  F.  L.  (bivalves,  one  univalve,)  minute, 85 
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over  Darlington  C.  in  shales  (plants),  Ziegler’s  Mills, 113 

under  Darlington  C.  in  shales;  Brush.  Cr.,  N.  Sew.  T.  (coal  and 

clay  absent);  in  Ohio  T., 56;  213;  234 

in  Ferrif.  L.  numerous ; in  shales  between  the  benches.  Pul.  T. ; 
on  Trough  run;  in  under-shales,  Beav.  Riv.,  New  Sew.  T. ; at 
bend  of  Connoq.  Cr.  crowded;  at  Wilson’s  quarry,  Frank  T., 
numerous;  in  black  shales  under  the  L.  at  New  Brighton;  in 
shales  under  the  limestone  on  the  east  Br.  Brady’s  run ; in  L. 

at  Vanporte, 93;  194,196;  200;  205;  210;  217;  250;  253;  254 

under  Clarion  C.,  Trough  run,  Pul.  T.,  indeterminable, 201 

in  Piedmont  SS  (tree  stems).  Pul.  T.,  Beaver  Co.,  203 

Fossil  plants;  List  of  species,  determined:  — 

Alethopteris  sp?  under  L.  F.  C.,  Soap  run,  Frank.  T. 

A.  ambigua,  Darlington  Coal, 54 

A.  lonchitica,  Dar.  C., 54 

A.  nervosa,  Dar.  C.,  54 

A.  plueeneti,  Dar.  C.,  54 

A.  serin,  Dar.  C.,  54 

A.  sullivanti,  Dar.  C.,  54 

Annularia  longifolia,  Dar.  C.,  . 54 

A.  sphenophylloides,  Dar.  C.,  54 

Anthonies,  two  species,  Dar.  C., 55 

Artisia  transversa,  Dar.  C., 55 

Asterophyllites  equisetiformis,  Dar.  C., 54 

A.  foliosus,  Dar.  C., 54 

A.  subloBvis,  Dar.  C.,  54 

Calamaria,  Dar.  C., 54 

Catamites  appro ximatus,  Dar.  C., 54 

C.  nodosus,  Dar.  C., 54 

C.  ramosus,  Dar.  C.,  54 

C.  suckoivii,  Dar.  C.,  54 

Calamostachys  tuberculata,  Dar.  C.,  54 

Callipteridium  mansfieldi,  Dar.  C., 54 

Cardiocarpus  maniillatus,  Dar.  C., 55 

C.  in  roof  of  Mt.  Savage  C.,  68 

Carpolithes  cannelloni,  Dar.  C.,  . 55 

C.  elypeiformis,  Dar.  C.,  55 

C.  fraxiniformis  Dar.  C.,  5 

C.  multistriatus,  Dar.  C.,  55 

C.  platimarginatus,  Dar.  C.,  55 

C.  vesicularis,  Dar.  C., 5 

Caulopteris  obtecta,  Dar.  C.,  55 

Cordaites  borassifolius,  under  L.  F.  C.,  Soap  run,  Frank.  T.,  . . . . 220 

C.  borassifolia,  Dar.  C., 55 

C.  mansfieldi,  Dar.  C.,  . . 55 

C.  principalis,  Dar.  C.,  55 

C.  refiexa,  Dar.  C.,  55 

C.  in  roof  of  Mt.  Savage  C., 68 

Cordianthus,  one  species  of  male  flowers, 55 

two  species  of  female  flowers,  Antholithes, 55 


INDEX. 


Q.  293 


Page. 

Fossil  plants — Continued. 

Cyclopteris  elegans,  Dar.  C.,  54 

C.  fimbriata,  Dar.  C.,  54 

C.  obliqua,  Dar.  C.,  54 

C.  trichomanoides,  Dar.  C.,  54 

C.  undans,  Dar.  C.,  54 

Dictyopteris  obliqua,  Dar.  C., 54 

Dicranophyllum  species,  Dar.  C.,  55 

Equisitites  infundibuliformis,  Dar.  C.,  54 

Fruetus,  fruits,  Dar.,  C., 55 

Filices,  ferns,  Dar.  C., 54 

Fucoids,  on  the  under  surface  of  Kidney  ore  bed,  roof  of  Brookville 

C.,  at  New  Brighton, 250 

Fungi,  mushrooms,  the  first  found  in  any  Coal  Measures ; Dar.  C.,  . . . 55 

Hymenophyllites  expansus,  Dar.  C.,  55 

H.  gutbierianus,  Dar.  C., 55 

H.  lactuca,  Dur.  G., 55 

JT.  laceratus,  Dar.  C,, 55 

Lepidophloios  laricinus,  Dar.  C., 55 

Lepidophyllum  auriculatum,  Dar.  C., 55 

L.  foliaceum,  Dar.  C., 55 

L.  mansfieldi,  Dar.  C., 55 

L.  undulatum,  Dar.  C., 55 

Lepidodendron  stems  Dar.  plant  bed, 234 

F.  modulatum,  Dar.  C., 55 

L.  quadratum,  Dar.  C.,  55 

L.  obovatum,  Dar.  C., 55 

L.  sternbergii,  Dar.  C.,  55 

Lepidostrobus  ornatus,  Dar.  C., 55 

L.  variabilis,  Dar.  C., 55 

Lycopodeacece  at  the  Darlington  bed, 55 

Neuropteris  angustifolia,  Dar.  C. 54 

N.  clarksoni,  Dar.  0., 54 

N.  cordifolia,  Dar.  C., 54 

N.  crenulata,  Dar.  C., 54 

N.  flexuosa,  Dar.  C., 54 

N.  hirsuta,  Dar.  C., 54 

N.  loschii,  Dar.  C. ; under  E.  F.  C.,  Soap  run,  Frank  T.,  Beav.  Co..  54;  220 

N.  plicata,  Dar.  C.,  54 

N.  rarinervis  in  shale  under  L.  F.  C.,  Franklin  T.,  Beaver  Co.,  . . . 220 
N.  tenuifolia,  Dar.  C., 54 

N.  vermicular  is,  Dar.  C., 54 

Odontopteris  brardii,  Dar.  C., 54 

O.  neuropteroides,  in  roof  of  Mt.  Savage  C., 68 

O.  reichiana,  Dar.  C.,  54 

O.  schlotheimii,  Dar.  C., 54 

Pecopteris  choerophylloides,  Dar.  C.,  55 

P.  hemiteloides,  Dar.  C., 54 

P.  microphylla,  Dar.  C., 54 

P.  plumosa,  Dar.  C., 55 

P.  polymorpha,  Dar.  C.,  . 55 
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P.  trancata,  Dar.  C 55 

P.  sillimani,  Dar.  C., 55 

P.  squamosa,  Dar.  C., 65 

Pinnularia  capillacea  in  Dar.  C., 55 

Padioes,  roots,  Dar.  C., 55 

Iihizorno7-pha  sigillarice,  Dar.  C.,  55 

Phabdocarqrus  amygdaleeformis,  Dar.  C., 55 

P.  bochsianus,  Dar.  C., 55 

P.  clavatus,  Dar.  C., 55 

Potophycus,  fuGoid  on  iron  ore  roof  of  Brookville  C.  Brighton, 250 

Sigillaria  allernans,  Dar.  C., 55 

/S',  dentata,  in  Pottsville  Congl.  No.  XII, 70 

/S',  elliptiea,  Dar.  C., 55 

S.  mamillaris  in  Dar.  C., 55 

/S'.  moHostigma  Dar.  C., 55 

/S',  reniformis  Dar.  C., 55 

/S',  sculpta  Dar.  C., 55 

. 8.  tessellata  Dar.  C.,  and  also  in  Pottsville  Congl.,  No.  XII,  . . . . 55;  70 

Sphenophyllum  emarginatum,  Dar.  C.,  54 

/S',  longifolium  Dar.  C.,  . . . . 54 

/S',  schlotheimii  Dar.  C., 54 

Sphenopteris  artemisifolia,  Dar.  C., 55 

/S',  mixta,  Dar.  C.,  55 

/S',  newberryi,  Dar.  C., 55 

Sqnropteris  villosa,  Dar.  C., 55 

8temmatopteris  mansfleldi,  Dar.  C., 55 

Slymaria  ficoides,  Dar.  C.,  55 

Pyringodendron  cyclostigma,  Dar.  C., 55 

/S',  pes-caprioli,  Dar.  C.,  55 

Trigonocarptus  daviesii,  Dar.  C., 55 

Ulodendron  stems  Dar.  plant  bed, . 234 

Fossil  Polyps  in  the  district : 

Lop)hophyllum  proliferum. 

in  Brush  Creek  L,  (same  as  next?),  -34 

in  L.  180'  below  Crinoidal  L.,  154 

in  Ferriferous  L., 02 

Fossil  Bryozoan,  small  and  very  numerous,  in  L.  180'  below  Crinoidal 

L.  (=?  Brush  Cr.  L.),  All.  Co.,  Ind.  T 154 

Synocladia  biserialis,  in  Ferriferous  L., 62 

Fossil  Echinodermata  in  the  district. 

Crinoids  in  the  Pine  Creek  L.,  in  McCandless  T.,  All.  Co.,  . . . 33,168,179 
in  Ferriferous  L.,  abundant  Whistler’s  run,  Vanporte,  &c.,  . . 60,61,193 

Zeacrinus  mucrospinus,  in  Ferrif.  L., 62 

fragments  abundant  in  the  Mei-cer  L., 68 

Fossil  Shells  in  the  district. 

Astarte  concentrica,  m Crinoidal  L.,  . 30 

Astartella  concentrica,  in  Ferrif.  L 62 

Athyris  subtilita. 

in  Crinoidal  Limestone,  30 

in  Pine  Creek  Limestone, 33 
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in  Brush  Creek  L.,  at  Smith’s  Ferry, 264 

in  Ferriferous  L.,  on  Trough  run,  Pul.  T., 62,200 

in  Meroer  Limestone 62 

Aviculopecten  carbonarius,  in  Ferr.  L., 62 

Aviculopecten  whiteii,  makes  up  the  mass  of  the  “Aviculopecten 
bed’’  or  black  shale  underlying  the  Ferriferous  Limestone, 

Beaver  River,  North  Sew.  T.  and  Trough  run,Pulas.  T.,  . . 62,200,205 

Aviculopinna  americana,  in  Ferrif.  L., 62 

Bellerophon  carbonarius. 

in  Crinoidal  Limestone,  30 

in  Ferriferous  L.,  Trough  run,  Pulas.  T., 62,200 

B.  montfortianus. 

in  Brush  Creek  Limestone, 34 

in  Ferriferous  L.,  Trough  run,  Pulas.  T., 62,200 

B.  percarinatus,  in  Ferrif.  L.,  Trough  run, 62,200 

R.  Ateyewsanits,  in  Ferrif.  L.,  Trough  rmi 62,200 

Chonetes  mesoloba. 

in  Brush  Creek  L. ; in  Cran.  T.,  But.  Co. ; Tnd.  T.,  All.  Co. ; 

and  at  Smith’s  ferry,  Ohio  T.,  Beaver  Co.,  34,74,154,264 

in  Ferriferous  L.,  Whistler’s  run.  Rook.  T.,  All.  Co. ; Trough 
run.  Pul.  T. ; at  the  Ohio  Line, 62;  200;  267 

C.  C.  and  Productus,  in  Brush  Cr.  L.,  Econ.  T., 179 

Edmondsia  aspenwalensis,  in  Brush  Cr.  L., 34 

Euomphalus  rugosus,  in  Ferrif.  L.,  Trough  run, 62,200 

Hemipronites  crassus,  in  Ferrif.  L.,  Trough  run, 02,200 

Macrocheilus  priniigenius,  in  Ferr.  Lj., 62 

M.  ventricosus,  in  Ferriferous  Lhnestoue, 62 

Macrodon  obsoletus,  in  Ferrif.  L., 62 

Nautilus  occidentalis. 

in  Pine  Creek  Limestone, 33 

in  Brush  Cr.  L.,  at  Smith’s  Ferry, 34,264 

in  Ferrif.  L.,  Trough  run.  Pul.  T., 62,200 

N.  ? in  Ferr.  L.,  Trough  rim, 200 

Nucula  ventricosa,  in  Crinoidal  Limestone, 30 

in  Ferrif.  L.,  Trough  run.  Pul.  T., 62,200 

Nuculana  bellistriata,  Ferrif.  L.,  Trough  run,  62,200 

Orthoceras  cribrosum,  Pine  Cr.  L.,  and  also  in  Ferrif.  L.,  both  at 

Smith’s  Ferry, 33,  62,264 

Platyceras  tortum,  in  Ferrif.  L., 62 

Pleurotomaria  carbonaria  in  Ferr.  L.  and  under-shales.  North 

Sew.  T.,  62,205 

P.  grayvilliensis,  in  Crinoidal  L., 30 

in  Ferriferous  Limestone,  62 

P.  turbinella,  in  Ferrif.  L., 62 

Polyphemopsis  peracuta,  Ferr.  L.,  Trough  run, 62,200 

Productus  costatus,  Ferrif.  L.,  Trough  run, 200 

P.  longispinus,  in  Pine  Cr.  Limestone, 33,  62 

in  Brush  Cr.  L.,  Indiana  T.,  All.  Co.,  68,154 

in  Ferr.  L.,  Whistler’s  run.  Rock.  T. ; specially  abundant  on 

Beaver  river,  Pulas.  T. ; Trough  run;  Ohio  Line,  . . 193;  196; 200; 267 
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in  Mercer  Limestone, 68 

P.  Nebrascensis,  in  Crinoidal  Limestone, 30 

in  Pine  Creek  Limestone,  33 

in  Brush  Cr.  L.  at  Smith’s  Ferry,  264 

in  Ferif.  L.  on  Trough  run.  Pul.  T., 62,200 

in  Mercer  Limestone,  68 

P.  prattenanus,  in  Brush  Cr.  Limestone, 34 

in  Ferrif.  L.,  Trough  run.  Pul.  T., 62,200 

P.  semi-reticuhxtus,  in  Crinoidal  L., 30 

in  Ferrif.  L.,  Trough  run.  Pul.  T., 62,200 

Solenomya  radiata,  in  Ferrif.  L., 62 

Spirifer  cameratus,  in  Crinoidal  L., 30 

in  Brush  Creek  L.,  Ind.  T.,  All.  C., 34,154 

in  Ferrif.  L.,  Whistler’s  run  ; Trough  run, 62,193,200 

S.  lineatus,  in  Ferrif.  L.,  Whistler’s  run, 62,193 

S.  opiums,  in  Ferrif.  L., 62 

Spirorbis  carbonarius,  in  Avic  bed  under  Ferr.  L., 205 

FossU  Crustaceans  in  the  district. 

Eurypterus  {Dolichopterus)  mansfieldi,  Darlington  shales,  (roof),  . 56,72 

Bivalve  in  U.  F.  L.  on  Little  Beaver, 240 

Eurypterus  remipes  ? in  Garland  Conglomerate  Venango  Co., 72 

Fructus — see  Fossil  Plants,  55 

Freeport  Group,  described — see  geological  indexes,  43 

Freeport  Sandstone  (Lower  Freeport  Sandstone), 50 

Facoids — see  Fossil  Plants,  250 

Fungi — see  Fossil  Plants,  55 

Gardening  profitable, 8 

Gallitzen  bed  of  Cambria  Co.  (Brush  Cr.  Coal), 35 

Garland  Conglomerate  of  Venango  County,  72 

Gas  from  wells — see  Wells. 

Geological  Knowledge  of  some  use  in  mining, 202 

Geological  Formations,  Chap.  IV. — see  geological  indexes, 22 

Glacial  drift — see  Drift  and  Ice,  ...  9 

Glass-sand  in  Smith’s  Ferry  oil-wells,  272 

Glass  pottery  clay,  Hampton  T., 159 

Gneiss  cobble  stones  in  drift, 9 

Gorges — see  Clitfs. — 

made  by  the  Sandrocks  of  the  Barren  Measures, 2 

of  the  Connoqiienessing  Creek  through  Buff.  SS.  and  No.  XII.,  . . 5,16 

of  Little  Bull  Creek,  Fawn  T.,  All.  Co., 141 

of  Pine  creek,  in  Hampton  T.,  All.  Co.,  158 

of  Crows  Run,  Mahoning  SS.,  New  Sew.  T.,  187 

of  Trougli  Creek,  Beaver  Falls,  Pul.  T.,  199 

of  Trough  Creek,  through  U.  F.  Sandstone,  200 

of  Brady’s  Run,  Mali.  SS.  and  L.  F.  SS 243 

of  Wolf  Run,  at  Industry,  through  L.  F.  SS 261 

of  Dry  Run,  through  L.  F.  SS.  100'  thick,  267 

of  Dealer’s  Run,  Oliio  T.,  Beaver  Co., 269 

Granite  in  Drift — see  Drift, 9,10,14,228 

Gravel  bed  Terrace — see  Drift  and  Terrace, 14,228 
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Greenstone  i^trap)  in  Drift, 9 

Green  Crinoidal  Limestone — see  Crinoidal  L., 30 

Hemipronitcs — see  Fossil  Shells. 

Homewood  axis — see  Anticlinal, 22 

Homewood  Sandstone — see  geological  indexes. 

Hymenophyllites — see  Fossil  Plants. 

Ice  floated  boulders — see  Drift, 10,237 

Ice  may  have  filled  the  valleys,  9 

Industry  Sandstone  (Kittanning  Sandstone), 59 

Indian  Sculptures  at  Smith’s  ferry, 205 

Interconglomerate  (Beaver  River)  Group, 0.5 

Intervals — see  geol.  indexes.  Varj^  quickly  from  0' to  40',  . . . .39,143,258 
Iron  ore  beds  of  the  district  in  descending  order — 


under  Crinoidal  L. ; balls  plenty,  Hampton  T.,  All.  Co., 160 

in  Pine  Creek  L.,  E.  Deer  T.  and  Indiana  T., 154 

in  Brush  Creek  L.,  Davis  run,  Econ.  T.,  Bea.  Co., 34,183 

over  U.  Freeport  Coal,  local  L.  ore,  Hampton  T., 159 

under  U.  Freeport  Coal,  blue  paint.  Smith’s  Ferry, 264 

in  U.  Freeport  L..  Conn.  T. ; Shaler  T. ; some  layers  are  iron  ore. 

Big  Beav.  T., 47;  74;  125;  157;  224 

under  U.  Freeport  L.,  Pine  Cr.,  Hampton  T.,  161 

on  L.  F.  L.  Denny’s ; Swaney’s  run,  Winfield  T. ; Winfield  Fur- 
nace, Clearfield  T., 49,94,93,96,138 

in  L.  F.  L.  nodules,  always ; on  Crow’s  run  pervaded  with  them ; 

on  Soap  run  ; above  Camp  run  ; on  Brush  run,  . . .49;  187;  219;  221;  241 
under  L.  F.  L.  at  Anderson’s  bridge.  Forward  T.  (see  Johnstown 

Cement  Bed), 111,112 

under  the  Darlington  Coal,  at  Zelienople ; in  shales  on  Crow’s 
Run  ; large  and  numerous  nodules  on  Paved  run  ; abundant  on 
Trough  run  ; very  plenty  at  old  Furnace,  mouth  of  Door  Run  ; 
near  Darlington  ; at  Smith’s  Ferry,  . . . . 117;  184;  194;  200;  222;  245;  263 


in  the  Kittanning  Shales, 56 

on  Ferriferous  Limestone,  “ Buhrstone,”  on  Rough  run,  Winfield 
T.,  But.  Co. ; Clearfield  T.,  All.  Co. ; 2'  ore  in  one  plate,  i mile 

below  Vanporte  (this  turns  to  sandstone), 60;  92;  140;  256 

over  Brookville  Coal,  nodrdes  abundant  at  New  Brighton, 250 

under  Mt.  Savage  Coal,  Big  Beav.  T., 225 

in  PottsvUle  Cong.  No.  XII,  impure,  B.  B.  T., 225 

above  and  below  Mercer  Limestone, 09 

Islands  in  the  Ohio  River  are  remnants  of  the  lowest  of  the  terraces,  . . 11 

Johnstown  Cement  Bed  of  Somerset  Co. — See  Iron  ore, 11 

Kidney  Ore — See  Iron  Ore,  above, 250 

Kittannmg  Coal  (L.  Kitt.  C.)  Shales;  Clay;  ore;  Industry  S.  S.,  . . 43;  56 

See  geol.  indexes,  57  ; 58  ; 59 

Knob  of  Pittsburg  C.,  3 acres.  Pine  T.,  All.  Co., 22 

Knobs  of  Morgantown  SS.  in  S.  Butler  and  N.  Beaver  Co.,  27 

Knob  of  Crinoidal  L.  in  Adams  and  Midd.  T.  T.,  Butler  Co., 77  ; SO 

Knob  of  Pitts.  C.  (600'  -(-  Ohio)  carries  Fifth  Axis, 106 

Knobs  of  Pitts.  C.,  McCandless  and  Pine  T.  T., 168,170 

Knobs  of  Pitts.  C.  in  Franklin  and  Ohio  T.  T., 172,173,175 

Knob  of  Morgantown  SS.,  Killbuck  Run,  Ohio  T.,  All.  Co., 176 
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Knob  of  Elk  Lick  C.  (Gross’  Knob),  Econ.  T.,  Beav.  Co., 180 

Knobs  of  White  L.,  reaching  within  100'  of  Pittsburg  C., 180 

Knob  of  Morgantown  SS.  (Big  Knob)  1450'  -|-  tide,  300'  higher  than 

surrounding  liills,  New  Sew.  T.,  Beaver  Co., 189,190 

Knobs  of  U.  F.  C.  outliers,  Frank  T.,  Beav.  Co., 218 

Knobs  of  Mahoning  SS.,  head  of  Soap  Run, 218 

Knobs  covered  with  iceberg  boulders,  Dar.  T., 237 

Knob  of  Crinoidal  L.,  head  of  Two-mile  Run, 257 

Knob  of  Buflalo  SS.  (?)  at  Industry, 260 

Lacustrine  Formation, 13 

Ledges  of  Brush  Cr.  L.  and  Butler  (U.  F.;  Limestones— See  Cliffs,  . 226,229 
Lepidodcndron,  Lepidophloios,  Lcpidophyllum,  Lepid.oslrobus — See 
Plants. 

Lime  scarce  in  Barren  Measures ; good  fi-om  Ferrif.  Limestone,  ....  6 , 92 

Limestone  not  recognized  by  the  farmers, 8 

local  under  Brush.  Cr.  C. ; in  middle  of  Mah.  S.  S., 36,  37 

fragments,  rolled  cobble  stones,  in  gravel  drift,  9,  14 

brecciated  (U.  F.  L.) — See  geological  indexes, 47 

Limestone  Cement  bed — See  Johnstown, 56,222 

Limestone  cut  away  to  receive  Kitt.  SS.  at  Industry, 59 

Little  Pittsburg  Coal  wanting, 26 

Local  Coal  bed  under  L.  F.  SS.  (Brady’s  Bend?  ),  see  Geol.  Ind.,  ....  50 

Lophophyllum — See  Fossil  Plants, 34,154 

Lower  Pittsburg  Limestone  described, 26 

Lower  Red  Shale  of  Barren  Measures  described,  31 

Lower  Productive  Coal  Measures,  Chapter  VI, 39 

Lower  Freeport  C.  and  L. — See  geol.  indexes, 48,49 

called  “Middle  ” Freeport  in  Somerset  and  Cambria  Reports,  ....  49 

Lower  Freeport  SS.  (Freeport  SS.  of  old  reports), 50 

Lower  Kittanning  Coal  (Kittanning  Coal), 57 

Lower  Homewood  SS.  (Connoquenessing  SS.  No.  XII), 69 

Lower  Wurtemburg  Limestone  (Mercer  L.), 68 

Lycopodeaceoe — See  Fossil  Plants, 55 

Maerocheilus — See  Fossil  Shells, 62 

Macrodon — See  Fossil  Shells, 62 

Mahoning  SS.  (upper  member  Buffalo  SS.), 33 

Upper  and  Lower  Mah.  SS.  in  one  section, 36,  37 

mistaken  for  the  Butler  SS.  ( L.  F.  SS. ) on  Beaver  River, 48 

MassHlon  SS.  ( ? No.  XII)  of  Ohio,  69 

Mercer  Limestone  (Lower  Wurtemberg  L.), 68 

Metamorphic  boulders — See  Drift, 9 

Mica  scarce  in  Mahoning  SS.,  Pul.  T 199 

Mming  a science,  as  well  as  an  art, 203 

Morgantown  SS.  described — see  geol.  indexes, 27 

Mount  Savage  Coal,  described — see  geol.  indexes, 68 

Mushroom  found  in  Coal  Measures — see  Foss.  Plants. 

Nautilus — see  P’ossil  Shells. 

Neurop>teris — see  Fossil  Plants.  . 

Nucula  ; Nuculana — see  Fossil  Shells. 

Northern  Drift — see  Drift. 

Odontopteris — see  Fossil  Plants. 
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Oil,  on.  Wells,  Oil  and  Gas,  &c — see  Wells. 

oil  from  cannel  shales  at  Darlington, 231 

Old  river  beds  crossing  the  jrresent  Valley  of  Beaver  River — see  Erosion,  15 
Orthoceras — see  Fossil  Shells. 

Outcrop  of  rocks  always  above  3d  terrace — see  terrace, 13 

Pebbles  of  quartz  in  Bulf.  SS.  (irut  size),  33,89,107,108 

in  Mahoning  SS.,  Crow’s  run, 186 

in  Homewood  (Piedmont)  SS.,  Bennett’s  run, 205,206 

in  Berea  Grit,  above  Beaver  Falls-  -see  Conglomerate 206 

Pecopteris — see  Fossil  Plants. 

Perched  blocks — see  Drift, 10 

Philson  (?)  same  as  Brush  Cr.  L.,  described, 34 

Piedmont  Sandstone  (Upper  Homewood)  discussed, 65 

Pine  Creek  Limestone  (?  Coleman  L.) 32 

Pinnularia — see  Fossil  Plants. 

Pittsburgh  Coal  bed,  described  ; last  outcrop  to  the  North  West ; caps 

highest  knobs — see  geol.  indexes,  21,22 

Platt  Coal  of  Somerset  C.  (?)  described 31 

Platyceras — see  Fossil  Shells. 

Pleurotomaria — see  Fossil  Shells, 

Polished  stones  in  Terrace — see  Drift 11 

Poly phemop sis — see  Fossil  Shells. 

Potholes  and  huge  furrows,  in  Pied.  SS — see  Erosion, 250 

Pottsville  Conglomerate  (No  XII ; Lower  Homewood  SS.  ?) 5,65 

“Practical”  miners,  dangerous  guides  in  difflcult  cases 202 

Price  Coal  of  Somerset  Co.  wanting  ? 31 

Produetus — see  Fossil  Shells. 

Projected  railroad  crosses  Pine  Creek,  McCand.  T.,  All.  C., 169 

Pyrites  in  Coal — see  Coal 208 

Quarries  of  Morgantown  SS.,  Reserve  T.,  All.  C., 164 


of  Mahoning  SS.,  Sew.  T.,  All.  Co.;  on  Legionville  run,  Econ. 

T. ; Crow’s  run,  Econ  T.  (large)  ; on  hill  over  Crow’s  run.  New 
Sew.  T. ; above  Forks  of  Crow’s  run;  on  Brush  Cr.,  New  Sew. 

T.,  Lutz’s,  at  UnionvUle,  New  Sew.  T. ; N.  Br.  Block  House 
run.  Pul.  T.,  described ; in  Chip.  T.,  . . 177;  182;  184;  185;  186;  188;  198;  246 

of  Butler  (U.  F.)  Limestone,  Crow’s  run,  N.  S.  T., 187 

of  Butler  (U.  F.)  Sandstone,  at  Muntz’s,  Butler  T. ; Summit  T.,  130,135 
of  Freeport  (L.  F.)  Sandstone,  Smith’s  extensive  on  Beaver  run. 

Pul.  T. ; at  Darlington, 195;  230 

of  Ferriferous  Limestone  at  Vanport, 255 

of  Piedmont  Sandstone,  Hazen’s  bridge.  North  Sew.  T.,  Beav.  Co.,  . . 209 

Quartz  pebbles  in  Buff.  & Mah.  SSS., 37,127 

Quartfflte  cobble  stones  in  Drift — see  Drift, 9 

Radices,  roots — see  Fossil  Plants. 

Redshales  of  the  Barren  Measures — see  geol.  Indexes, 7,31 

Rhizomorpha — see  Fossil  Plants. 

Rhabdocarpus — see  Fossil  Plants. 

Rock-barriers  in  Alluvion — see  Erosion 16 

Rotophycus — see  Fossil  Plants. 

Rolls  in  Brush  Cr.  Coal,  Cranberry  T.,  But.  Co. — see  Coal, 74 

River  Channels  now  tilled — see  Erosion, 14 
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Rivers  and  streams  of  the  district  enumerated, 3 

Sandstone  massive  (beneath  Kitt.  C.)  ; at  Grey’s  Mill,  W.  Deer  T., 

All.  Co. ; turns  (Mah.  SS.)  to  shales  on  Crow’s  run ; (under  U. 

F.  C.)  on  Trough  run  ; ancient  sea  beach  (Pied.  SS.)  at  Home- 
wood  ; cuts  out  buhrstone  ore  over  Ferr.  L.,  below  Vanporte ; 

Brighton  Co. — see  geol.  indexes, 139;  151;  187;  200;  225;  256 

Salt  and  salt  wells — see  Wells. 

Saxon  gas  well — see  Wells. 


Scenery  of  Connoquenessing  Cr.  and  Beaver  River  wild  and  tine,  . . . 6,225 

Schantz’s  Coal  (L.  F.  C.)  Connoq.  Cr., 49 

Section  of  terraces 12 

Sections  of  the  whole  Column  of  rocks,  23 

Section  of  Upper  and  Lower  Mahoning  SS., 37 

Sections  at  Kittanning,  New  Brighton,  and  Smith’s  Ferry, 40,41 

Section  of  Beaver  River  Group,  64 , 66 

For  others,  see  List,  or  Index  of  Sections. 

Shales,  red,  variegated.  Barren  Measure, 26,  28,  29 

Sharon  Coal  Group  and  Coal  Bed  described, 66,70 

Siffillaria — See  Fossil  Plants. 

Soils  of  the  district  described,  6 

Strip  Vein  of  Ohio  (Dari.  C. ; U.  K.  C,), 53 

Solenomya — See  Fossil  Plants. 

Sphenophyllum,  Sphenopteris — See  Fossil  Plants. 

Spirifer — See  Fossil  Shells, 

Spiropteris — See  Fossil  Plants. 

Spirorbis — See  Fossil  Shells. 

Stemmatopteris — See  Fossil  Plants. 

Stigmaria — See  Fossil  Plants. 

Stillwater  Sandstone  (Buffalo  SS.),  34 

Sulphur  binders  in  coal — See  Coal, 95,119 

Sulphur  Vein  (Kitt.  C.)  Smith’s  Ferry,  265,266 

Sculptured  rocks  at  Smith’s  Ferry, 265 

Sunmiit  Vein  (U.  F.  C.),  Winfield  T.,  But.  Co., 93,  94 

Summit  Ore,  on  Butler  L., 96 

Synclinal  on  Bull  Cr.,  Fawn.  T.,  All.  Co.,  145 

Synclinal  west  of  Fifth  Axis,  in  McCand.  T..  All.  Co., 167 

Synocladia — See  Fossils. 

Syringodendron — See  Fossil  Plants. 

Terraces — See  Drift. 

Terra  Cotta  Works — See  Clay, 12,  59 

Tionesta  Sandstone, 67 

Theory  of  Erosion — See  Erosion, 17 

Thinning  of  the  Lower  Productive  Coal  Series  westward  slight, 39 

Topography  of  the  district  discussed ; Water-sheds  described ; shape 
of  the  hills ; valleys  smooth  below  and  rough  above ; wilder- 
ness of  the  Connoquenessing ; Topograjihy  illustrated  by  Thorn 

Cr.,  Penn  T.,  But.  Co., 1;  2;  3;  22;  100 

Towns  built  on  the  2d  terrace,  Sewickley,  Phillipsburg,  N.  Brighton, 

Beaver  Falls,  Rochester, 11 

Towns  built  of  the  3d  terrace.  Economy,  Beaver,  Georgetown,  Upper 

Rochester,  N.  Brighton,  Beaver  Falls, 11 
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“Town  rocks,”  Masses  of  Buff.  SS. — See  Blocks, 104 

Trigonocarpus — See  Fossil  Plants, 55 

Tutenmergel  in  Ferrif.  L. — See  Cone-in-cone, 200 

U lodendron — See  Fossil  Plants. 

Upper  Freeport  Coal  (E.);  Under-clay;  Whjte  Limestone  (of  Ohio 
survey)  never  fossUiferous,  perhaps  fresh  water — See  geological 

indexes, 43;  46;  47 

Upper  Homewood  Sandstone  described, 67 

Upper  Kittanning  Coal  described  (Darlington  C.), 51 

Upper  Pittsburg  Limestone  described, 26 

Upper  Red  Shale  of  Barren  Measures  described, 26 

Valleys  in  Lower  Coal  Measures  smooth  ; rough  above, 2 

Variations  in  Ferrif.  L.,  Darlington  roof,  and  other  measures,  . . 60,210,212 

Vanporte  Limestone  (Ferriferous  L.),  geol.  index, 60 

Water-lime  group  of  New  York  Geology,  72 

Water  sheds  described, 2 

Wells  bored  through  Alluvion, 15 

Wells  bored  through  the  1st,  2d,  and  3d  terraces, 13 

Salt  wells,  Jackson  T.,  Butler  Co., 115 

On  Yellow  Cr.,  Lancaster  T.,  But.  Co., 118 

At  Salt  Works  of  Robertson  Run,  E.  Deer  T 147 

Get  brine  365'  to  385  below  U.  F.  C., 147 

At  Tarentum,  brine  400'  below  U.  F.  C., 147 

In  Brighton  T.,  Beav.  Co.,  350'  below  Brookville  C., 253 

At  Industry,  brine,  gas  oU,  800'  deep, 260 

At  Industry,  brine  322'  below  Kitt.  C., 260 

Gas  Wells,  at  Lardintown,  Clinton  T.,  But.  Co., 83 

Chantler  well  No.  1,  heavy  gas  vein, 87 

Saxon  gas  well,  in  Winfield  T.,  But.  Co., 96 

At  Rochester  and  Freedom ; gas  used  in  Works, 191 

Economy  Company’s  gas  well  above  Beaver  Falls;  used  in  Cut- 
lery Works,  205,206 

Economites’  well  at  New  Brighton,  248 

In  Brighton  T.  yield  gas  and  salt  water, 253 

At  Industry  (800')  yield  gas,  oil,  and  brine, 260 

Oil  wells,  in  Clinton  T.,  Butler  Co., 81;  87 

On  Rough  run,  in  Winfield  T.,  But.  Co.,  1st  Sand  900' ; 30  Sand  1,400',  95 

On  Thorn  Creek,  Jeff.  T.,  But.  Co., 98 

At  Frazier’s  Mill,  deep  well, 99 

Above  Buhl’s  Mill,  Connoq.  Cr.,  Forward  T., 108 

At  Butler ; at  Carbon  Centre,  Sum.  'T., 132;  134 

Herman’s  well.  Summit  T.,  But.  Co., 136 

Hume’s  well,  Clearfield  T.,  But.  Co., 137 

At  Tarentum,  oil  at  400'  below  U.  F.  C., 147 

At  Franklin’s  Old  Mill,  Indiana  T.,  155 

On  Crow’s  run,  boring.  New  Sew.  T., 187 

Rochester  Tumbler  Co.’s  Oil  sand,  915', 191 

At  Rochester,  oil  sand  1,170'  below  U.  F.  C., 191 

Economites’  boring  above  Beaver  Falls, 205 

At  Darlington  ; Mansfield’s  well, 231,232 

Lancaster  and  Beaver  Co.’s  wells,  Brighton  T., 253,254 
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Industry  well,  oil  and  gas,  742'  below  Kitt.  C., 260 

At  Smith's  Ferry,  1st  Sand,  Piedmont  SS.,  2d  Sand  700'  to  730' 

below  Kitt.  C., 270 

Butler  County  Oil  Sands  wanting  in  the  Smith’s  Ferry  Wells,  . . . .272 

Wilderness  coxmtry  of  the  Connoquenessing, 5 

Zeacrinus—see  Fossil  Shells, • 62 


■ B.— GEOLOGICAL  INDEX  TO  G. 


Arranged  in  Order  of  Super- Position. 

a.  SOUTHERN  HALF  OF  BUTLER  COUNTY. 

Barren  Measures  in  Cranberry  and  Adams  TT.  have  no  massive 

sandstones,  75 

Barren  Measure  Coal  beds  very  irregular, 77 

Morgantown  Sandstone  blocks  over  Hayes’  Mill  hill,  Middlesex  T.,  . 79,  80 

Elk  Lick  Coal  (30'  -|-  Crin.  L.),  Middlesex  T. ; Buffalo  T., 79  ; 91 

Crinoidal  Limestone  = Green  Crihoidal  L.  of  Geol.  of  Pa.,  1858. 

in  Adams  T.,  in  Stoup’s  high  knob,  77,  78 

in  Buffalo  T.  the  highest  rock  (80'  -)-  Bakerstown  C.)  covers  Hayes 
Mill  Knob  with  blocks  full  of  fossils ; on  all  the  highest  knobs 

of  Southern  Buffalo  T., 79,  SO;  91 

in  Jefferson  T.,  with  Red  Clay  band  underneath, 99 

in  Penn  T.,  Butler  Plank  Road,  high  knob,  101 

in  Connoquenessing  T.  ought  to  be  in  the  ridge,  between  the  Big 

and  Little  Connoq.  creeks, 127 

Red  Shales  under  the  Crinoidal  Limestone,  (Lower  Barren  Measure 
Red  Shales. 

in  Adams  T.  makes  a sterile  belt  around  the  knobs, 77 

in  Buffalo  T.  (450'  -|-  U.  F.  C.),  at  Monroeville,  89 

in  Penn  T.,  over  Thorn  Creek, 102 

Bakerstown  Coal  ( = ? Coleman  C.,  of  Somerset  Co.) 

in  Adams  T.,  100' over  Break-neck  Cr.,  Park’s  mines, 76,  77 

in  Middlesex  T.,  on  S.  Br.  Glade  Cr.,  doubie  bed ; cannel,  ....  79,  80 

in  Winfield  T.  (175'  above  U.  P.  C.), 96 

in  Jefferson  T.  (175'  -|-  U.  F.  C.),  on  Thorn.  Cr.,  black  shale,  ....  99 

in  Penn.  T.,  mouth  of  Thorn  Creek, 103 

Schaffner’s  coal  over  Buffalo  SS.  ; and  Renfrew’s  Coal,  variable,  . . . 128 

Pine  Creek  Limestone,  in  Winfield  T.,  on  Rough  run, 96 

Buffalo  Sandstone  = Upper  Mahoning  Sandstone. 

in  Adams  and  Cranberry  T.  T.,  not  massive, 75 

in  Adams  T.,  in  bed  of  Break-neck  Creek, 78 

in  Buffalo  T.  reaches  its  greatest  development  (70'  to  80'), 87 

in  Winfield  T.  (80')  massive  conglomerate,  on  Little  Buffalo  Cr.,  ...  96 

in  Penn  T.,  massive  under  Bakertown  Coal, 102 

in  Forward  T.  (50'  solid)  in  one  cliff;  cause  of  the  tortuous  course 
of  the  Connoquenessing  Creek;  one  mass  of  pebbles;  coarse, 
yellow-white  rock,  with  many  casts  and  prints  of  wood ; cliffs 

below  mouth  of  Glade  Creek, 104;  106;  107;  108 

in  Jackson  T.,  thins  away,  and  changes  the  topography  accordingly,  . 112 

in  Connoq.  T.  not  so  conglomeratic,  124 

in  Butler  T.,  a mass  of  quartz  pebbles,  Renfrew’s  Mills, 127 

in  Summit  T.,  quite  massive  and  conglomeratic, 135 

Brush  Creek  Limestone  ( = ? Philson  L.,  Somerset  Co.),  in  Cranberry 

T.,  type  locality  ; holds  CAowetes  mesofoSa  in  great  numbers,  ...  74 
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Brush  Creek  Coal  ( = ? Gallitzin  C.,  of  Somerset  Co.) 

wrongly  called  “Elk  Lick”  Coal  in  Report  K., 74 

in  Cranberry  T.  type  locality  ; clay  veins  and  rolls  ; but  the  sole 

dependence  of  the  people  of  the  township, 74;  75 

in  Adams  T.  (70'  -|-  U.  F.  C.),  on  Breakneck  Creek, 76 

in  Forward  T.  (6"  thick)  between  Buffalo  and  Mahoning  SSs.,  . . 105,107 

in  Lancaster  T.  (3'  to  4')  (50'  + U.  F.  C.)  Kiefer’s, 122 

in  Connoq.  T.,  mined  extensively  and  preferred;  variable  and 

often  absent, 123;  126 

Mahoning  Sandstone,  or  Lower  Mahoning  Sandstone. 

in  Cranberry  T.  forms  the  roof  of  U.  F.  Coal  bed, 73 

in  Clinton  T.  cuts  out  the  U.  F.  Coal  bed,  86 

in  Buffalo  T.  cuts  out  the  U.  F.  Coal  bed  at  Monroe  Station, 89 

has  its  greatest  Butler  Co.  development  in  huge  cliffs  along  Lit- 
tle Buffalo  Creek,  87,  90 

in  Forward  T.  holds  two  coal  beds  in  its  body, 106,107 

yields  good  building  stone  at  Evansburg, 108 

in  Butler  T.  not  at  all  massive,  at  Muntz’s,  but  very  massive  (40') 

in  a shaft  close  by, : . 129 

Lower  Productive  Coal  Series  thins  slightly,  going  north-west, 39 

Upper  Freeport  Coal  bed  (E.)  described,  43 

in  Cranberry  T.  variable  on  Brush  Creek,  Mali.  SS.  roof, 73 

in  Adams  T.  Cannel  roof,  on  Breakneck  Cr. ; on  Glade  Cr.,  . . . . 75 ; 78 

in  Middlesex  T.  on  Bull  Creek 80 

in  Winfield  T.  called  “Summit  Vein,” 94 

in  Forward  T.  Cannel  roof  (4”),  on  6lade  Creek,  108 

in  Connoq.  T.  a mere  streak,  at  mouth  of  Semiconon  Cr.,  126 

Shantz’s  Coal  on  the  Connoquenessing, 49 

Upper  Freeport,  under  clay,  described,  46 

Upper  Freeport  Limestone,  (Freeport  Limestone,)  also  (White  Lime- 
stone of  Ohio)  described ; never  fossiliferous ; fresh  water  ? 47 

in  Cranberry  T.  compact  and  containing  much  iron, 73,74 

in  Adams  T.  on  Breakneck  Cr. ; very  ferrug.  on  Glade  Creek,  . . . 75,78 

in  Clinton  T.  two  layers,  the  lower  one  an  iron  ore,  . 83 

in  Penn  T.  brecciated  and  ferruginous,  100 

in  Forward  T.  poor  and  ferruginous.  Brown’s  Mills, 108 

in  Jackson  T.  brecciated,  at  Zeigler’s,  116 

in  Connoq.  T.  contains  nodules  of  iron  ore,  125 

in  Butler  T.  varies  from  3' Solid  L.  to  nodular  iron  shales,  . . . .131,132 

in  Summit  T.  quarried,  ferruginous,  slakes  badly, 134,135 

Upper  Freeport  Sandstone  (Butler  Sandstone). 

in  Winfield  T.  coarse,  reddish  brown,  micaceous, 94 

in  Butler  T.  type  locality — see  description, 130 

in  Summit  T.  quarried  ; tolerably  massive, 135 

Lower  Freeport  Coal  (D). 

in  Penn  T.  unreliable — see  Kennedy’s  banks, 103 

in  Jackson  T.  double  bed;  semi-cannel  layer, 113,114,115 

in  Summit  T.  has  a limestone  under  it, 133 

Iron  Ore  (Summit  Ore)  over  the  Butler  Limestone  everywhere,  ....  94,96 
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Lower  Freeport  Limestone  (Butler  Limestone)  =described  ; Mid.  F.  L. 
of  H,  HH,  HHH.  Not  recognized  by  old  Survey,  because  want- 
ing at  Freeport, 49 

in  Winfield  T.  “bastard,”  brecciated,  ferruginous, 94 

in  Forward  T.  Anderson’s  Mill,  brecciated,  dark,  Ill 

at  Zelienople  mistaken  (by  First  Survey  of  Pa.)  for  the  (Upper) 

Freeport  Limestone, 117 

in  Connoq.  T.  contains  nodules  of  iron  ore, 124 

in  Butler  T.  somewhat  brecciated, 130 

in  Summit  T.  Newman’s  branch;  (3')  Sunset  Station, 133;  135 

in  Clearfield  T.  “Bastard  Limestone,”  local  name,  earthy  and  im- 
pure, with  iron  ore  upon  it,  138 

Lower  Freeport  Sandstone  (=Freeport  Sandstone)  described, 50 

in  Forward  T.  bluffs  (75')  at  Evan’s  mill, 109 

in  Jackson  T.  thickens, 116 

Upper  Kittanning  Coal  (Darlington  Coal)  C'  (Strip  Vein  of  Ohio),  . . 51,53 

in  Buffalo  T.  on  Buffalo  Creek,  below  the  Forks  (2')  pure,  90 

in  Forward  T.  bed  of  Connoq.  Cr.,  below  Buhl’s  Mill, 109 

in  Jackson  T.  split  up,  at  mouth  of  Breakneck  Creek,  and  receives 

a new  bench  in  its  roof, 113 

in  Lancaster  T.  neglected  by  the  people  above  Yellow  Creek,  ....  120 
Eichenhauer’s  Coal  (?  Darlington  C.  ? Kittanning  C.) 

in  Lancaster  T.  1 mile  East  of  Yellow  Creek  (8'  1'')  local, 121 

in  Lancaster  T.  mouth  of  Crab  run  (8'  8")  local, 122 

in  Butler  T.  Muntz’s  Section  No.  16  (1'  2")  local,  130 

Keam’s  (probably  Darlington)  coal.  Summit  T.  (2'  8j''), 132,133 

Lower  Kittanning  Coal  (Kittanning  Coal)  C.  described, 57 

in  Jackson  T.  in  Salt  well  (4')  45'  below  Darlington  C., 116 

in  Lancaster  T.  on  Yellow  Creek,  with  sulphur  binders 119 

in  Clearfield  T.  a very  large  bed,  split  into  three,  on  west  branch 

of  Big  Buffalo  Creek  (8'  and  10'  9”  thick), 138,138 

Lower  Kittanning  Sandstone  (=Kittanning  Sandstone). 

in  Winfield  T.  in  the  bed  of  Rough  run  bed, 95 

in  Clearfield  T.  (20')  massive, 139 

Ferriferous  Limestone  (Lower  Kittanning  Limestone)  ; great  variations,  60 
. in  Winfield  T.  (18'),  making  an  unbroken  cliff  on  Rough  run,  . ...  92 

in  Lancaster  T.  cut  away  by  Sandstone,  on  Yeilow  Creek, 119 

in  Clearfield  T.  (15')  makes  cliffs  on  Buffalo  Creek, 139 

Clarion  Coal,  in  Winfield  T.,  92 

Piedmont  Sandstone  in  Winfield  T., 91,93,95 

in  Jefferson  T.  struck  in  Oil  well,  99 

Com-meal  Sand;  Stray  Sand;  Boulder  Sand;  and  Red  rocks,  100' 

thick  in  Oil  well, 81,82 

b.  IVOBTH-WESTERIV  PART  OF  ALLEGH ANY  COUIVTY. 

Pittsburg  Sandstone  (Upper  Pittsburg  SS.)  caps  the  highest  Knobs,  22 

in  Indiana  T.,  blocks  of  it  cover  the  Knob, 153 

in  RossT.,  in  Knob,  on  5"  Axis,  600'  above  Ohio  River, 166 

in  McCandless  T.,  blocks  left  on  Pine  Cr.  Knob, 169 

in  Franklin  T.,  blocks  scattered  about, 174 

20— Q. 
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Pittsburg  Coal  Bed,  described,  type  sections, 21 

in  W.  Deer  T.,  in  high  Knob, 150 

in  Indiana  T.,  in  high  Knobs;  Campbell’s  Knob,  152,154,155 

in  8haler  T.,  in  Irwin’s  Knob, 158 

in  Reserve  T.,  summits  of  the  northern  part, 164 

in  Ross  T.,  in  high  Knobs, 166 

in  McCandless  T.,  in  Knobs  (1,325'  -|-  tide),  head  of  Pine  Cr.,  167,168,169 
in  Pine  T.,  N.  W.  outlier ; highest  land  (1,360'  above  tide,  . . .22;  170,171 

in  Franldin  T.,  in  three  Knobs, 172,173 

in  Ohio  'P..  near  Franklin  T.  line,  175 

Upper  Little  Pittsburg  Limestone  described, 26 

in  Indiana  T.,  30'  below  Pittsburg  Coal, 154 

Upper  Variegated  Shales,  described, 26 

Lower  Little  Pittsburg  Limestone  described, 26 

in  Ross  T.,  80'  to  90'  below  Pitts.  C.,  at  Perrjwille, 167 

in  Pine  T.,  90' — P.  C.,  No.  4 of  Emmit’s  Pine  Cr.  section, 171 

Upper  Barren  Measure  Red  Shales  described, 7 ; 26 

in  Pine  T.,  below  Little  Pittsburg  Limestone, 171 

in  Ohio  T.,  90'  below  Pittsburg  Coal ; Lowrie’s  run, 175 

Morgantown  Sandstone,  described, 27 

in  Reserve  T.,  quarried,  massive, 164 

in  Franldin  T.,  quite  massive  on  Pine  Creek,  174 

in  Ohio  T.,  Cliffs  on  Killbuck  run, 176 

Lower  Variegated  Shales  described, 28,  29 

Elk  Lick  Coal. 

in  E.  Deer  T.  (360'  U.  F.  C.),  head  of  Hite’s  run,  149 

in  Indiana  T.,  slaty,  154 

in  Reserve  T.,  cannel,  on  Wood’s  run, 164,165 

in  Pine  T.  (2.50'  below  Pittsburg  C.), 171 

in  Franklin  T.,  on  Duff”s  run;  Pine  Creek, 172,174 

Elk  Lick  Limestone. 

in  Reserve  T.  (35'  -f  Crinoid.  L.),  on  Wood’s  run, 164 

in  McCandless  T.,  on  Pine  Creek,  168 

Crinoidal  Limestone. 

in  W.  Deer.  T., 151 

in  Indiana  T.  (300' — Pitts.  C.);  split  by  shales ; Big  Deer,  . . 153,154,155 
in  Shaler  T.,  hill  top ; 110’  above  Alleg.  Riv.,  Girties  run,  ....  156,157 

in  Hampton  T.,  earthy,  full  of  fossils, 160 

in  Richland  T.,  Bakerstown,  Wood’s  run, 163 

in  Ross.  T.,  outcrops  along  Girtie’s  run,  167 

in  McCandless  T.,  80'  above  bed  of  Pine  Cr., 168,169 

in  Pine  T.,  on  Pine  Creek, 171 

in  Marshall  T., 172 

in  Franklin  T.,  a mass  of  fossils, 173 

in  Ohio  T.,  on  Lowries’  run, 175 

Berlin  Group  of  coal  beds  of  Somerset  County, 147 

■Platt  Coal  of  Somerset  Co.  ( ? ) , under  the  Crinoidal  L.,  described,  ...  31 
in  Shaler  T.  (10’  below  Crin.  L.)  and  (100'  above  Pine  Cr.  L.), 

local  coal  on  Girtie’s  run, 158 

in  McCandless  T.,  (1^  ) under  Crin.  L.,  at  Moon’s, 168 
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Middle  Barren  Measure  Red  Shales. 

in  McCandless  T.,  under  Grin.  L.,  Pierce’s  hill,  Pine  Creek, 169 

in  Marshall  T.,  under  Crinoidal  Limestone,  172 

Price  Coal  bed  ? Wanting, 31 

Bakerstown  Coal. 

in  Richland  T.  (90  below  Crin.  L.)  type  locality, 162 

in  McCandless  T.  (30'  above  Pine  Cr.  L.)  and  lying  on  a massive 
Sandstone;  Cannel;  Moon’s  mines;  Pierce's  branch  of  Pine 

Creek,  168,169 

in  Pine  T.  (75'  below  Crin.  L.),  Pine  Creek, 171 

Bakerstown  Sandstone. 

in  Shaler  T.  (40’  above  Pine  Cr.  L.),  Girtie’s  run, 158 

in  Reserve  T.,  100'  thick  along  the  Ohio  river, 165 

in  Ross  T.,  massive  cliffs  along  Girtie’s  nm,  167 

in  McCandless  T.,  massive, 168 

Lower  Barren  Measure  Red  Shales,  described, 31 

in  Indiana  T.,  over  the  Brush  Creek  Coal  and  Limestone, 155 

Pine  Creek  Coal. 

in  West  Deer  T.,  Culmersville  P.  O., 151 

Pine  Creek  Limestone,  described, 32 

in  Deer  T.,  an  impure  iron  ore,  on  Hite’s  run, 149 

in  Indiana  T.  hard,  sHicious,  holds  iron  ore ; Dorseyviile 154,155 

in  Shaler  T.,  mouth  of  Wible’s  run,  157 

in  Hampton  T.  type  locality.  Pine  Creek,  Herron’s  on  top  of  Buf- 
falo SS. ; fossiliferous ; 15' above  mouth  of  Montour’s  run,  . . .160,161 
in  McClure  T.,  Ohio  river.  Wood’s  run ; ferruginous  and  fossOifer- 
ous ; cut  out  by  the  closing  together  of  SS.  above  and  below  it,  . . . 165 

in  McCandless  T.  lowest  rock  exposed  ; Montour’s  run, 167 , 168 

in  Marshall  T., 172 

in  Ohio  T.  brecciated,  fossilliferous ; KUlbuck  run, 176 

Buffalo  Sandstone  described  ; holds  quartz  pebbles, 33;  89;  107,108 

in  Fawn  T.  huge  cliffs  on  Little  Bull  Creek, 141 

in  Indiana  T.  massive  over  Brush  Cr.  Limestone,  155 

in  Shaler  T.  cliffs  along  Little  Pine  Creek, 158 

in  Hampton  T.  (95'  thick)  immediately  below  Pine  Cr.  L. ; cliffs,  160,161 

in  Reserve  T.  massive  outcrop  from  Wood’s  run  to  Haysville, 165 

in  Ohio  T.  cliffs  along  the  Ohio  river,  Springhouse  run ; up  Kill- 
buck  run;  up  Lowrie’srun,  (not  a conglomerate ;)  but  no  cliffs 

seen  west  of  Ohio  township, 175,176 

in  Sewickley  T.  mere  mass  of  shales  along  Sewickley  Creek, 178 

Brush  Creek  Limestone  described, 34 

in  Indiana  T.  (180' — Crinoid.  L.)  many  fossils  ; Big  Deer  Cr.,  . .154,155 

in  Shaler  T.  exposed  at  mouth  of  Pine  Creek,  156 

in  Hampton  T.  described,  (40'  -|-  Water,)  Pine  Cr.,  mouth  of 

Crouse’s  run ; fossiliferous, 161 

in  Richland  T.  described;  West  Branch  Deer  Creek, 162 

in  Ross  T.  on  Jack’s  run, 167 

in  Marshall  T.  on  Sewickley  Creek,  172 

in  Ohio  T.,  at  R.  R.  track,  Springhouse  run  ; sandy,  fossiliferous, 

Killbuckrun, 175,176 

in  Sewickley  T.,  fossiliferous,  177,178 
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Brush  Creek  Sandstone. 

in  Indiana  T.  12'  below  Brush  Creek  Limestone, 155 

Brush  Creek  Coal. 

in  Fawn  T.  (60'  above  U.  F.  C.)  described,  Lit.  Bull  Cr.,  . . . 142,145,146 

in  Indiana  T (?)  180'  below  Crinoidal  Limestone, 154,155 

in  Sewickley  T., 177 

Mahoning  Sandstone  described,  36,37 

in  Fawn  T.  massive, 143 

in  Shaler  T.  cliffs  along  Pine  Creek, 156 

in  Ohio  T.  top  of  it  visible  at  mouth  of  Springhouse  run, 175 

in  Sewickley  T.  quarried  on  Little  Sewickley  Creek ; mouth  of 

Sewickley, 177,178 

Gourd  Head  Run  Clay  (local). 

in  Hampton  T.  Fire  brick  clay  on  Pine  Creek, 159,161 

Gourd  Head  Run  Lunestone  (local) . 


in  Hampton  T.  thins  away  and  grows  earthy  in  Pine  Cr.  Section,  . 159,161 
Upper  Freeport  Coal  (E.) 

in  Fawn  T.  anomalous  deposit;  split  up  on  Bull  Creek,  . 143,144,145,146 


in  E.  Deer  T.  very  large,  doubled,  split  up,  cannel  top, 148,149 

m Shaler  T.  exposed  by  5"  Axis  on  Pine  Creek,  double ; Miller’s 
mines,  no  top  bench;  on  Pine  Cr.  runs  out  entu-ely ; 180  above 

Allegheny  R.  at  mouth  of  Girlie’s  run,  156,157 

in  Hampton  T.  a thin  streak  of  Coal  between  two  limestones  on 
Gourd  Head  Run  ; represented  on  Pine  Cr.  by  a few  streaks,  . . 159;  161 

in  Ricliland  T.  nowhere  nearer  surface  than  100', 162 

in  Marshall  T.  100'  beneath  Brush  Cr.  water,  entering  Butler  Co.,  . . 172 
in  Ohio  T.  75'  beneath  Ohio  R.  bed,  at  east  T.  line  ; and  35'  to  40 

at  west  T.  line, 174 

Upper  Freeport  Limestone. 

m Fawn  T.  divided  by  shales  into  three  benches, 142 

in  Shaler  T.  hard  and  ferruginous, 157 

Upper  Freeport  Sandstone  (Butler  Sandstone). 

in  Fawn  T.  (?)  at  Dawson’s  mills, 146 

in  E.  Deer  T.  massive  conglomerate  layers, 147 

Lower  Freeport  Coal. 

in  Hampton  T.  thin  (perhaps  wrongly  identified), 159 

in  Pittsburgh,  250'  (estimated)  beneath  Ohio  River, 165 

at  Wood’s  rim  mouth,  80'  to  100'  beneath  the  Ohio, 165 

Lower  Freeport  Limestone  (Butler  Limestone). 

in  E.  Deer  T.  cut  away  by  the  descent  of  U.  F.  (Butler)  SS.,  ....  148 
Ferriferous  Limestone. 

in  E.  Deer  T.  272'  beneath  U.  F.  C.,  mouth  of  Robertson’s  run,  . . . 148 


c.  IVORTHEKIV  PART  OF  BEAVER  COUNTY. 


Barren  Measures. 

in  Industry  T.,  Section  shown  for  270'  above  U.  F.  C., 261 

Lower  Pittsburg  Limestone. 

m Econ.  T.,  white  L.  100' — Pitts.  C.  and  200'  -j-  Crin.  L., 180 

Morgantown  Sandstone. 

in  New  Sew.  T.  makes  cliffs  around  Big  Knob, 190 


INDEX. 


Q.  309 


Page. 

Elk  Lick  Coal. 

in  Econ.  T.,  40'  -j-  Grin.  L.,  on  Gross’  Knob, 180 

Crinoidal  Limestone. 

in  Econ.  T.,  in  knobs  near  Wall  Rose  P.  O.,  180'  + McPherson’s 

Creek  ; on  Davis’  run, 180;  183 

in  New  Sew.  T.,  195'  -|-  Brush  Cr.  C.,  head  of  Crow’s  run ; 100'  be- 
low summit  of  Big  Knob, 187 : 190 

in  Brighton  T.,  probably  present  on  Imob  at  head  of  Two-mile  run, 

50'  + red  clay, 257 

Upper  Barren  Measure  Red  Shales. 

in  Econ.  T.,  makes  a conspicious  show,  180 

in  S.  Beav.  T.,  high  lands  at  head  of  L.  Brush  run, 242 

in  Brighton  T.  ( ? ),  hill  top,  300'  U.  F.  C.,  Two-mile  run, 257 

Pine  Creek  Limestone. 

in  Econ.  T.,  mouth  of  Fink’s  run ; over  Crow’s  run  ; nodular  iron  ; 

fossUiferous, 179,180 

in  Ohio  T.,  Smith’s  Ferry ; (2' thick);  fossils,  263,264 

Buffalo  Sandstone. 

in  Econ.  T.,  Crow’s  run,  massive,  cliffs,  180 

in  Franklin  T.,  massive,  cliffs,  conglomeritic  (no  4'  coal  under  it),  219,220 

in  Industry  T.  ( ? ),  on  hUl  top,  over  Industry, 260 

in  Ohio  T.,  Smith’s  Ferry ; massive  plate,  graduating  downward 

into  shales, 264 

Variegated  Shales. 

in  Chip.  T.,  at  head  of  Brady’s  run,  245,246 

Brush  Creek  Limestone. 

in  Econ.  T.  (?),  holds  Chonetes,  Productus,  &c. ; a black,  calc, 
shale,  full  of  fossils;  (20'  -|-  Brush  Cr.  C.,  usually  only  10',)  179;  181;  183 

in  New  Sew.  T.,  seen  in  blocks,  head  of  Crow’s  run, 187 

in  North  Sew.  T.  ( ? ),  over  Homewood  Station,  10'  Brush  Creek 

Coal ; looks  like  clay,  208 

in  Big  Beaver  T.  (5'  -|-))  described ; makes  cliff  at  R.  R.  summit ; 

shelvy,  slaty, 224,226 

in  Chip.  T.  ( ? ),  70'  above  U.  F.  C. ; makes  good  lime ; no  coal  with 

it,  on  Thomas’  branch  of  Brady’s  run, 244,245 

in  Ohio  T.,  (1’)  at  Smith’s  Ferry;  fossUiferous, 263,264 

Brush  Creek  Coal. 

in  Econ  T.,  variable  at  Rock’s  mine ; roof  cannel, 181 

in  New  Sew.  T.,  variable,  head  of  Crow’s  run, 187,188 

in  North  Sew.  T.,  crops  on  New  Castle  road,  Homewood  Station ; 

cannel,  head  of  one  branch  of  Brush  Cr., 208,213 

in  Dari.  T.,  called  “ T hree-Foot  Bed,"  65'  -f-  U.  F.  C.,  3'  thick, 
very  fine  coal,  head  of  Dilworth’s  run ; black,  pitchy,  head  of 
Coal  run ; like  “ block  coal ; ” (3'  thick)  1 m.  S.  of  Enon  Stat.  ; 

fine  smith  coal, 235,236,237 

in  S.  Beav.  T.,  smut  about  3'  thick,  seen, 240 

in  Chip.  T.  (85'  -f-  U.  F.  C.),  over  Brady’s  run  ; absent  on  Thomas’ 

Branch  of  Brady’s  run, 244,245 

in  Indus.  T.,  smut  seen  on  knob  over  Industry, 260 

in  Ohio  T.,  smut  seen  at  Smith’s  Ferry  ; and  on  Bealer’s  run  hills,  264;  269 
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Coal,  possibly  the  Brush  Creek  Coal. 

in  New  Sew.  T.  (50'  +U.  F.  C.),  once  mined  above  Unionville,  . 
in  Ohio  T.  (35'  ? ± -J-  U.  F.  C.),  called  “ Three-Foot  Vein,”  .... 

Mahoning  Sandstone ; not  on  the  Beaver  River,  

in  Econ.  T.,  quarried  on  LegionvUIe  run ; extensively  on  Crow’s 
run,  massive,  coarse,  conglomerate ; on  Davis’  run  a mere  mass 

of  shales;  holds  pebbles  of  quarts, 182,183, 

in  New  Sew.  T.,  much  quarried  over  Crow’s  rim ; huge  at  Forks ; 
wall  of  cliffs ; sinks  and  reappears  as  mere  shale  at  head  of 
Crow’s  run ; quarried,  massive,  on  Brush  Creek ; Goehring’s, 
Lutz’s,  Unionville ; Big  Knob,  outlier,  15  m.  from  any  other 

outcrop, 185,186;  187, 

in  PuL  T.,  huge  blocks  over  Block-house  run;  mica  scarce  in  it; 

cliffs  over  Beaver  Falls, 197 ; 

in  North  Sew.  T.  massive  over  Homewood  Station;  cliffs  restmg 
on  U.  F.  C.  on  Brush  Creek ; massive  cliffs  on  Broad  run,  . . 208, 
in  Frank  T.  knobs ; huge  blocks ; pebbly ; head  of  Soap  run,  . . . 

in  Big  Beaver  T.  cliffs  along  Jordan’s  run, 

in  Dari.  T.  massive,  rests  on  U.  F.  C.  and  often  cuts  it  out,  .... 

in  S.  Beaver  T.  cliffs  and  blocks  along  L.  Beaver  Cr., 

in  Chip  T.  quarried  in  hUl  top  over  Beav.  Falls  R.  R.  Stat.,  . . . 

in  Patt.  T.  massive  over  New  Brighton, 

in  Brighton  T.  massive,  huge  blocks,  on  hiUs,  up  Two  mile  run ; 
immense  cliffs  and  blocks,  6 Mile  Run,  S.  of  New  Lisbon ; 40' 

above  U.  F.  C.  at  one  place  ; on  U.  F.  C.  close  by, 256 ; 

in  Industry  T.  cliffs, 

in  Ohio  T.  (80'  thick)  at  Smith’s  Ferry ; coarse  conglomerate  ; 
cliffs ; unusually  coarse  conglom.  on  the  Ohio  State  Line,  .... 

Coal  Bed  local  (?  U.  F.  C.=E). 

in  Franklin  T.  (4'  thick)  under  a massive  Cong.  SS.,  but  seems 
to  disappear  on  Soap  Creek  waters, 
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. . 189 
. . 232 

. . 48 


184; 186 

188;  190 

198; 202 

212,214 
. . 218 
. . 227 
. .230 
239,240 
. . 246 
. .248 


257,258 
. . 260 


264,267 

219,220 


Upper  Freeport  Coal  (E.) 

in  Econ.  T.  keeiis  about  30'  above  bed  of  Sewickley  Creek ; near 
level  of  Crow’s  run ; 50'  above  the  Ohio  at  Economy ; at  grade 
Baden  St. ; turns  to  a streak  of  shale  on  Davis’  run,  179 ; 180;  181;182;  183 
in  New  Sew.  T.  exposed  all  along  Brush  Creek ; thin  on  Crow’s 
run ; not  workable  down  Brush  Cr. ; mined  at  Unionville 
(Brush  Creek)  and  two  miles  below;  but  very  variable  ; only 
locally  workable ; runs  out  southward  to  nothing,  . . . 185;  186;  188;  189 
in  Pulaski  T.  (0”  to  8”  on  Blockhouse  run;  (2')  head  of  east 
branch  ; (Ij')  roof,  Mah.  SS.  north  fork  ; finely  seen  in  hilltop 

over  Beaver  Falls,  under  cliffs  of  Mah.  SS.,  197,198,199,202 

in  North  Sew.  T.  (4')  opp.  Homewood  Stat.  450' -f- Beaver  river 
level ; (2|')  roof,  Mah.  SS. ; thin  on  Brush  Creek;  Broad  rmi, 

(3')  90'  beneath  Brush  Creek  Coal, 207;  212;  213,214 

in  Marion  T.  nowhere  workable, 214 

in  Franklin  T.  (4')  outliers  on  hills  of  Soap  run, 218 

in  Big  Beav.  T.  absent  from  R.  R.  Summit  section  ; (3'  to  6'  thick) 
Marshall’s  mines  ; a few  inches  thick,  under  Mah.  SS.  Jordan’s 
run;  (4')  Wallace’s  run, 224;  226;  227;  229 
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Upper  Freeport  Coal — Continued. 

in  Dari.  T.  (2i)  cut  away  to  0 by  Mali.  SS.  roof;  mined  largely 
(3j',  41')  on  Coal  run  ; (4')  in  central  area  of  T.  ; roof  (=2'  black 
slate)  and  sometimes  Coal  also  cut  away  by  descent  of  Mah.  S. 

S.  along  Ohio  State  Line ; thinned  to  a few  inches  (50'  — Brush 

Cr.  C.)  at  Enon  Valley, 230;  232;  234;  236;  237 

in  South  Beaver  T.  (4^')  top  and  bottom  slaty,  woolen  mill,  L. 

Beaver  Cr. ; (4' ) 200'  4-  Brush  run  water,  lower  branch  slaty ; 

60'  4-  L.  F.  C.  on  Little  Brush  Run, 239,240;  241;  242 

in  Chip.  T.  180'  above  Kitt.  C.  on  Brady’s  run  ; (27"  to  17")  ; (4' 

3",  4'  7")  bottom  slaty,  above  Darlington  ; (2'  to  7'  variable, 

main  bench  a fair  coal, 244 

in  Patt.  T.  seen  in  hill  tops  over  New  Brighton, 248 

in  Brighton  T.  unworkable  up  Two-mile  run,  just  under  Mah.  S. 

S. ; (21'  impure)  on  Sis-mile  run ; (5'  in  six  benches)  cannel  1 

m.  below  Forks,  6 m.  run, 256;  257;  258 

in  Industry  T.  (3j' impure)  Six-mile  run;  (4')  at  Industry  ; (3' 
good)  Wolfrun  east  branch  ; (2i'  slaty)  west  branch  ; 280'  above 
the  Ohio  at  Industry  ; mines  above  Industry  abandoned,  . . 259;  261;  262 
in  Ohio  T.  bad  all  aroimd  Smith’s  Ferry  ; (2')  abandoned  on  Dry 
run ; (4'  good)  top  semi-cannel.  Island  run ; cut  away  by  the 
descent  of  a trash  gravel  deposit,  on  Island  run ; thins  to  0 on 
Ohio  State  Line 264;  267;  268;  269 


Upper  Freeport  Fireclay. 

in  Econ  T.  very  pure  on  Davis’s  run, 183 

m Big  Beaver  T.  manufactured  into  fire  brick  at  Summit  R.  R.,  . . . 224 


Upper  Freeport  Limestone. 

in  Econom.  T.,  described  on  Tirebaugh  and  Davis’  runs, 183 

in  New  Sew.  'T.,  on  Crow’s  run ; wrinkled  aspect ; on  Brush  Cr.,  . 186;  188 
m Pulaski  T.,  on  Block-house  run  forks ; top  good,  bottom  ferru- 
ginous ; all  fossiliferous ; in  Beaver  Falls  Section  two  layers,  both 

brecciated, 198,199;  202 

in  North  Sew.  T.,  over  Homewood  Station,  non-fossHiferous ; on 
hog-back,  between  Connoq.  Cr.  and  Beaver  Riv.,  8'  to  10'  thick,  . . 208 
in  Big  Beav.  T.,  split  by  shales  into  5 or  6 layers,  some  of  them 
iron  ore ; at  Marshall’s  mines  brecciated ; on  Jordan’s  run  huge 
masses  brecciated;  along  Little  Beaver  Riv.,  below  New  Galilee, 


forms  a ledge, 224;  226;  227;  229 

at  Darlington,  in  one  layer, 230 

in  S.  Beav.  T.,  on  Lit.  Beav.  Riv.,  minute  crustaceans;  at  head  of 

Little  Brush  run  makes  white  lime, 240;  242 

in  Chip.  T.,  massive,  hard,  gray, 244 

in  Brighton  T.,  up  'Two-mile  run,  ferruginous,  brecciated, 256 

in  Ohio  T.,  at  Smith’s  Ferry,  replaced  by  iron  ore  nodules  in  shale  ; 
on  Island  run,  hard,  compact, 264;  267 


Upper  Freeport  Sandstone. 

in  Econ.  T.,  on  Crow’s  run ; long  ranges  of  cliffs,  184;  185 

in  New  Sew.  T.,  on  Crow’s  run,  makes  cliffs, 186 


in  Pulaski  T.,  contains  a Coal  bed,  on  Paved  run ; quarried  by  Mr. 

Smith,  on  Beaver ; blocks  on  McGuire’s  hUl,  Trough  Run,  194  ; 195;  200 
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Upper  Freeport  Sandstone — Continued. 

in  North  Sew.  T„  sandy  shales  on  a Massive  SS.  base,  on  Beaver 
River ; cliffs  at  forks  of  Bennett’s  run , huge  blocks  at  bend  of 

the  Connoquenessing 204;  207;  210 

in  Franklin  T.,  overhanging  cliffs,  along  Soap  run, 220 

in  Big  Beaver  T.,  not  massive  on  Little  Beaver  River, 229 

in  Darlington  T.  (75')  at  Darlington,  upper  30'  flagstone,  lower 
45'  massive  ; between  these  shows  the  hard  blue  sUicious  layer 

described  in  K (p.  343);  massive  on  Coal  run, 230;  231;  233 

in  Chip  T.  (70')  on  Brady’s  run,  immense  cliffs, 243 

in  Patt.  T.,  quarried  over  New  Brighton,  very  massive,  coarse, 
red-wliite,  not  equal  to  the  Mah.  SS. ; at  New  Brighton  not  mas- 
sive, but  shaly, 248;  249 

in  Brighton  T.,  on  Brady’s  Run,  huge  bluff's, 251,252 

below  Vanport,  makes  cliffs,  256 

in  Ohio  T.,  Smith’s  Ferry,  cliff's;  (100  ) on  Dry  rim,  cliffs;  (130') 
on  Dealer’s  run,  cliffs, 264;  267;  269 


Coal,  local,  in  the  Mahoning  Sandstone. 

in  Pulaski  T.,  locally  found  on  Paved  run, 194 

Lower  Freeport  Coal,  described, 48 

in  Econ.  T.,  mined  on  Tirebaugh  Bun,  ...  182 

in  New  Sew.  T.,  slaty  on  Crow’s  run, 186,187 

in  Pulas.  T.,  on  Block-house  run,  thin  and  slaty ; on  Trough  run,  im- 
pure cannel, 197;  200 

in  N.  Sew.  (!'),  south  fork  Bennett  run,  70'  above  Darlington  C. 

(dip  not  considered), 207 

in  Big  Bea.  T.,  pure  coal  in  R.  R.  cut,  224 

m Dari.  T.  (2'  to  3'),  worthless  at  Darlington ; slaty,  with  streaks 

of  Coal,  on  Coal  run, 230;  233 

m S.  Beav.  T.,  good  on  Anderson’s  run ; (3')  brilliant  on  S.  branch 

of  L.  Brush  run 238;  242 

in  Brighton  T.,  too  thin  along  Two-mile  run ; semi-cannel  imme- 
diately under  Butler  SS.,  256;  258 

in  Ohio  T.,  Smith’s  Ferry,  bituminous  slate  mixed  with  coal, 264 

Lower  Freeport  Limestone  (Butler  L.) 

in  Econ.  T.,  Baden  station,  brecciated,  holds  iron  nodules;  seen  op- 
posite steam  mill, 182 

hi  New  Sew.  T.,  Crow’s  run,  quarried,  brecciated,  surface  rough 

with  iron  nodules, 187 

in  N.  Sew.  T.  (2'),  south  fork  Bennett’s  run, 207 

'in  Franklin  T.,  Soap  run,  ferruginous,  full  of  iron  nodules ; re- 
placed by  fossil  plant  shale  bed, 219;  220 

ill  Big  Beav.  T.  RR.  cut,  two  layers  both  brecciated,  ferruginous,  . . 224 

in  S.  Beav.  T.  Brush  run,  iron  nodules, 241 

in  Patt.  T.  always  ferruginous  and  impure, 249 

in  Ohio  T.  Smith’s  ferry  (3  ) ferruginous  shaley, 264 

Lower  Freeport  Sandstone  (Butler  SS.) 

Ill  Pul.  T.  Trough  run  section,  upper  flaggy,  lo.wer  massive ; over 

Beaver  Falls,  cliffs,  coarse,  weathering  in  holes,  &c., 200;  202 

in  New  Sew.  T.  massive  on  Beaver  Riv. ; great  blocks, 204 
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Lower  Freeport  Sandstone — Continued. 

in  Patt.  T.  over  New  Brighton,  flaggy,  shaly  ; massive,  clifis  in  hill 


top  called  “ Alum  rocks here  mistaken  for  iSIahoning  SS.,  . . 248;  249 

in  Bright.  T.  (?)  on  Six-mile  run,  258 

in  Industry  T.  (100')  solid  mass;  (120')  1 mile  below  Industry, 

over  R.  R., 261;  262 

Coal  local. 

in  Patt.  T.  New  Brighton  section,  sometimes  seen  under  L.  F.  S. 

never  workable, 250 

in  Ohio  T.  Smith’s  ferry  local  over  Dari.  C., 265 


Darlington  Coal  bed. 

m Econ.  T.  Remington  R.  R.  station  immediately  under  L.  F.  S.,  184,185 
in  New  Sew.  T.  on  Crow’s  run  frequently  mined  ; has  6"  of  Can- 
nel  at  top  ; goes  under  just  below  the  forks ; struck  in  oil  well 


75'  below  Lower  Freeport  Coal,  185;  186;  187 

in  Rooh.  T,  (14")  above  the  mouth  of  Beaver  Riv., 192 

in  Pulas.  T,  on  Paved  run  very  pure  ; on  Blockhouse  run  ; along 
N.  Branch  mmed  ; on  Trough  run  pure, 194;  196;  198;  200 


in  N.  Sew.  T.  above  Beaver  Falls;  (2^'  to  3')  forks  of  Bennett's 
run  superior  to  Kitt.  C. ; (3')  in  Hogback  ridge  good,  140' — 

U.  F.  L. ; (2! ')  on  Newcastle  road  mined,  pure,  good  ; (2p  to  3’) 
on  all  the  farms  up  Connoq.  Creek;  on  Brush  Cr.  Newton’s 
nflnes  changes  in  3 rods  from  6"  of  slate  to  3'  of  coal ; variations 

in  the  roof,  204;  207;  209;  211;  212 

in  Marion  T.  workable  all  up  the  Connoq.  Cr.  ; mined  at  Barris- 
ville,  roof  impure  cannel ; goes  under  Brush  Cr.  just  above 

Barrisville, 214;  215 

in  Frank  T.  above  Cunningham’s  bridge,  thin,  pitchy;  (22") 
forks  of  Soap  run,  good,  95'  above  Coirnoq.  Cr. ; 50'  above  in  the 

Big  Bend, 217;  219;  222 

in  Big  Beav.  T.  mistaken  for  Kitt.  C.  by  the  old  Survey  ; near  the 

Summit  R.  R.  ; (2')  on  Jordan’s  run, 222;  224;  225;  228 

at  Darlington  (Ij')  ; (12')  3 miles  below  Dari.  Coal  run,  . . . 231;  232;  233 
in  S.  Beav.  T.,  Anderson’s  run  10"  to  15"  cannel  upon  12"  bitumi- 
nous ; 4'  to  5'  impure  cannel  shale, 238 

in  Chip.  T.  on  Brady’s  run  too  thin  ; (1'  4")  | m.  from  Darlington  ; 

(28")  1|  m.  above  Beaver  Falls  station,  243;  245;  246 

in  Patt.  T.  over  New  Brighton  pure  but  thin  ; free  from  crusts  ; 

(15"  to  23")  Brady’s  nm  mined,  pure  brillant, 248;  250;  251 

in  Bright.  T.  (18  ')  Brady’s  run  45'  above  Kitt.  C., 252 

in  Ohio  T.  Smith’s  ferry  (2’ ) bright,  good  ; extensively  mined  be- 
low Smith’s  ferry,  very  pure  ; below  Island  run  140'  under  U. 

F.  C.,  supplies  oil  wells  ; called  ‘ ‘ Sulphur  V ein  ’ ’ at  Smith’s  Fer- 
ry ; goes  under  Bealer’s  run  at  Ohio  line, 265;  266;  269 

Darlington  Underclay. 

in  Frank.  T.  forks  of  Soap  run,  thick  at  Musser’s, 219 

in  Bright  T.  east  branch  Brady’s  run,  thick  and  pure, 253 

in  Ohio  T.  Smith’s  ferry_,  brick  works  (5'), 265 

Johnstown  Cement  Bed. 
in  Frank.  T.  iron  ore. 


222 


314  Q. 


INDEX. 


Page. 


Darlington  Shales, 

in  Pulas.  T.  Paved  run,  iron  ore, 194 

Darlington  Plant  Bed, 234 


Kittanning  Coal. 

in  Econ.  T.  uses  from  Ohio  water  at  modth  of  Crow’s  run  ; poor,  . 179;  184 
in  New  Sew.  T.  mined  at  Freedom;  worthless  on  Dutchman’s  run,  . . 190 
in  Roch.  T.  above  Freedom,  bad ; in  Roch.  gas  well  180'  below  U. 

F.  C. ; extensively  mined  at  McKinley’s  run  and  Whistler’s 

run, 190;  191;  192 

in  Pulas.  T.  mined  on  Paved  run,  superior  coal  at  Terra  Cotta 
works;  opposite  Butler  Station,  Beav.  Riv. ; 15'  under  forks  of 

Blockhouse  run ; at  Reaver  Falls, 194;  195;  196;  197;  202 

in  N.  Sew.  T.  in  ravine  above  Beaver  Falls;  (3')  pretty  good,  35' 
under  Dari.  C.  forks  at  Bennett’s  run  ; mined  85'  over  Ferr.  L. 

Hazen’s  bridge  ; unnoticed  by  the  farmers, 204;  207;  209;  211 

in  Marion  T.  workable  half  way  up  Connoq.  Cr.  and  up  Brush  Cr.,  . 214 
in  Frank  T.  Soap  run  “18"  vein”  35'  under  Dari.  C. ; rich  and 

oily  ; sinks  at  mouth  of  Camp  run, ; 219;  220;  221 

in  Big  Beav.  T.  (18")  30'  mider  Dari.  C.  grear  under-clay;  (22") 

25'  under  Dal.  C. ; (2')  abandoned  at  Homewood;  (20")  good 

on  Jordan’s  run, 222;  224;  225;  228 

in  Dari.  T.  (2'  maximum)  around  Darlington,  pitchy,  bright,  pure ; 

(2')  Coal  run  ; (2^')  1|  m.  S.  E.  of  Enon  good, 231;  234;  237 

m S.  Beav.  T.  Anderson’s  run,  mined,  pure,  brilliant,  jutchy ; 
eroded  by  S.  S.on  Little  Beaver;  (2')  180'  below  U.  F.  C. 

Brush  run, 238;  239;  240 

in  Chip.  T.  (2|')  mined  on  Brady’s  run,  large  sulphur  binders,  . . . 243 
in  Patt.  T.  mined  along  R.  R.  J m.  above  Beaver  Falls  station,  two 
benches,  mined;  New  Brighton,  pure,  (3';  Thomas’ branch, 

Brady’s  run,  bottom  impure ; 40'  below  Dari.  C.  where  it  issues 
from  Brady’s  run  just  below  West  branch;  2|'  to3'  Brady’s  run; 

(2',  8'')  mined  at  Bridgewater, 247;  248;  251;  252;  254 

in  Industry  T.  Six-mile  run  (3',  4")  good,  oily,  brilliant ; (4')  at 

Industry,  bottom  layer  cannel;  thickens  to  5',  259;  260 

in  Oniu  T.  40'  above  Ohio  Riv.  at  the  East  township  line ; 100'  at 
Smith’s  ferry ; (2^')  “ sulphur  vein  ” Smith’s  ferry  “3'  vein;” 

(21'  to  3')  Island  run,  Ohio  line, 262;  265;  266;  269 


Kittanning  Underclay. 

in  Econ  T.  on  Crow’s  rmi, 184 

in  New  Sew.  T.  good  at  Freedom, 190 

in  Roch.  T.  good  above  mouth  of  Beaver ; Whistler’s  run,  . . 193;  193 
in  Pulas.  T.  very  good  on  Paved  run  ; superior  at  Terracotta  works 

•on  Beaver  and  Ohio  Rivers ; at  Butler  station,  . 195;  196 

in  N.  Sew.  T.  on  Bennett’s  run,  206 

in  Marion  T.  (6')  good  up  Brush  Cr., 215 

in  Frank  T.  Soap  run  section,  large  and  pure, 220;  221 

in  Big  Beav.  T.  fire  clay, 222 

at  Darlington,  great  bed  10'  visible, 231 

in  S.  Beav.  T.  (10')  on  Brush  run, 240 

in  Chip.  T.  very  pure  on  Brady’s  rmi, 243 
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Kittanning  Underclay — Continued. 

in  Bright.  T.  thick  and  pure  on  east  branch  of  Brady’s  run ; good  at 

Vanport,  253;  256 

in  Ohio  T.  Smith’s  ferry  (10')  good  7'  mined  at  brick  works, 265 

Kittanning  Sandstone. 

in  Puias.  T.  massive  on  Trough  run, 200 

below  Vanport,  cuts  out  the  Buhrstone  iron  ore, 256 

in  Industry  township  very  massive  clitis  on  Six-mile  run, 259 

Ferriferous  Limestone  (Vanport  L.)  described,  60 

in  Roch.  T.  first  appearance  on  the  Ohio  Riv.  mouth  of  Whistler’s 

run,  fossUiferous ; shrivelled  and  wavy,  193 

in  Puias.  T.  on  Paved  run,  split  into  three  by  shales,  crowded 
with  fossils ; on  Beav.  Riv.  quarried  for  cement ; on  Trough  run 

(6')  varies  to  2',  fossUs,  cone-in-cone, 194;  196;  200 

in  N.  Sew.  T.  on  Beaver  Riv.  cone-in-cone ; (23'  thick)  at  Hazen’s 
bridge,  making  cliffs ; cliffs  at  head  of  Connoq.  Cr.  with  fallen 

blocks  as  big  as  a house, 205;  209;  210 

in  Frank.  T.  (15')  opposite  New  Sewickley  on  Connoq.  Cr.  full  of 
fossils ; thins  down  to  3'  and  to  0'  in  | m.  becoming  impure  but 

stUl  full  of  fossils ; full  of  iron  ore  nodules, 217;  218;  221 

in  Big  Beav.  T.  absent  over  Homewood  S.  S., 225 

in  Patt.  T.  New  Brighton  cone-in-cone  ; varies  rapidly  18"  to  6"  ; 

on  Brady’s  run  two  layers  enclosing  3"  of  shale, 248;  250;  251 

in  Bright.  T.  impure,  cone-in-cone ; Two-mile  run  mouth,  thick- 
ens in  3 m.  from  2'  to  15' ; (llj')  at  Vanport  quarries  four  lay- 
ers of  different  qualities;  (18')  Vanport  richly  fossiiltferous, 

below  Vanporte  covered  by  drift  terraces, 253;  254;  255;  256 

in  Industry  T.  (15')  under  Kitt.  S.  S.  south  side  Ohio  Riv., 259 

at  the  Ohio  line,  issues  from  the  terrace,  fossiliferous,  cone-in-cone,  . . 267 


Interval  below  Ferriferous  Limestone. 

in  N.  Sew  T.  Clarion  and  Brookville  series  160'  thick  cut  out  and 

replaced  by  the  massive  Homewood  SS.  in  a distance  of  3 m 210 

Black  Shales  under  Ferriferous  Limestone. 

in  N.  Sew  T.,  ravine  above  Beav.  Riv.  Falls,  full  of  fossils, 205 

at  New  Brighton,  very  fossiliferous, 250 

in  Bright.  T.,  east  branch  Brady’s  run,  full  of  fossils,  253 

Clarion  Coal. 

in  Puias.  T.  (1'  to  2')  in  cliffs  of  Trough  run,  impure,  201 

in  N.  Sew.  T.  (Ij')  bend  of  Connoq.  Cr.,  pure  and  good;  at  water 
level,  mouth  of  Brush  Cr. ; 140' below  Dari.  C.,  .......  .210;  211 

in  Frank.  T.,  on  Connoq.  Cr.,  good,  slaty  at  top, 218 

in  Patt.  T.,  opposite  Beaver  Falls, 250 

Brookville  Coal. 

in  New  Sew.  T,,  bend  of  Connoq.  Cr., 210 

in  Chip.  T.  (4'  9’’),  R.  R.,  1^  m.  above  Beaver  Falls  station, 246 

in  Patt.  T.  (6"),  at  New  Brighton  becomes  3'  in  | m., 250 

in  Bright.  T.,  E.  branch  Brady’s  run,  10'  above  Piedmont  S.  S 253 

Piedmont  (Upper  Homewood)  Sandstone,  described, 65;  67 

in  Puias.  T.,  Beaver  Falls,  shows  at  water  level ; mouth  of  Trough 
rim,  solid  across  river ; cross  bedded,  trunks  of  trees,  . . .199;  201;  203 
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in  N.  Sew.  T.,  on  Beaver  river,  cliffs;  on  Bennett’s  run,  cliffs, 
solid,  hazle-nut  conglomerate  ; pebbles  in  it  on  Bennett’s  run ; 
Homewood  station,  type  locality,  150'  thick,  high  cliffs,  . . 205;  206;  208 
in  Big  Beav.  T.,  Homewood  station,  great  local  deposit;  mouth  of 

Wallace’s  run,  high  cliffs  ; ancient  sea  beach, 225;  229 

in  Chip  T.,  R.  R.  station, 246;  247 

in  Patt.  T.,  at  New  Brighton ; pits  and  furrows  in  it, 250. 

in  Bright  T.,  in  bed  of  E.  branch  Brady’s  run, 253 

m OhioT.,  “ sculptured  rock.”  Indian  drawings ; curiously  eroded 

at  the  falls  of  little  Beaver,  Ohio  line,  265;  267 

Shales  under  Piedmont  Sandstone. 

up  the  Beaver  River,  thin  rapidly  from  80'  to  20',  225 

Mount  Savage  Coal,  described, 68 

in  Big  Beav.  T., 225 

Porter  Coal,  and  Lower  Porter  Coal. 

at  Darlington  (mistaken  for  Sharon  Coal),  160'  to  170'  below  the 

Kitt.  C., 231 

Mercer  Limestone  (Lower  Wurtemberg  L.),  discussed  and  described,  . . 68 

in  New  Sew.  T.,  Hazen’s  bridge  ; perhaps  absent, 209;  211 

Pottsville  (Connoquenessing)  Sandstone  (Lower  Homewood  SS.) 

No.  XII  (Massillon  S.  S.  ?), 65,  69 

in  N.  Sew.  T.,  at  Hazen’s  bridge,  under  water, 209 

in  Big  Beav.  T.,  on  Beaver  River,  thickens  rapidly ; on  Connoq. 

Cr.  cliffs, 225;  226 

in  Ohio  T.,  Smith’s  ferry,  oil  wells,  driller’s  “glass  sand,”  . . 270;  271; 272 

Sharon  Coal  series,  and  bed,  and  shales, 66,  70 

on  the  Little  Beaver,  probably  absent  from  the  oil  wells, 231 

Cuyahoga  Shale  of  Ohio. 

in  N.  Sew.  T.,  represented  on  the  Beaver  Riv.  and  in  the  Smith’s 

ferry  wells, 206;  272 

Berea  Grit  of  Ohio. 

in  N.  Sew.  T.,  holds  pebbles  in  oil  well  above  Beaver  Falls, 206 

, Pocono  Sandstone. 

on  the  Beav.  Riv.  and  in  the  Smith’s  ferry  wells, 206;  271 
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Adams  township,  Butler  Co., 32 

A3tna  furnace ; Rolling  mill,  Pittsburgh,  84,87;  46,156 

Aiken  (Mr.)  coal  mine  ; old  lime  kiln, 28,172;  173 

Allen  (Mr.)  coal  mine;  mill 61,126;  117;  125 

Allegheny  City ; County ; river, 29,33;  141;  3 , 146 , 156 

Alston  farm, 169 

Alum  rocks, 249 

Anderson  (Mr.)  coal  mine, Ill 

Anderson’s  run, 238,244 

Arms  (Mr.)  coal  mine, 269 

Baden,  Beaver  County, 48 

Baden  station,  P.  F.  W.  & C.  R.  W., 182,186 

Bailie  (Mr.)  coal  mine, 148 

Bailie  Bros.’ Iron  works, 147,148 

Bakerstown, 162 

Balie’s  tavern, 175 

Bandy  (Mr.),  144 

Barnes  (S.  <fe  Co.),  coal  works ; fire  clay  works, 192,193;  59,193 

Barret  (Mr.), 197 

Barrisville  P.  O., 212,215 

Bartley  (Mr.)  old  coal  mine, 133 

Baxter  (Mr.)  coal  mine, 212 

Bealer’s  run, 269 

Beam  (George)  coal  mine, 113;  115 

Beatly  (Mr.)  coal  mine, 68 

Beaver  (town)  ; county;  river, 11,13;  179; 3,4,6,14,191,203,204,208 

Beaver  Falls, 4,10,14,38,48,58,63,67,199,205,207 

Beaver  Falls  gas  works ; R.  R.  station,  203;  246,247 

Beaver  river  oil  company, 253 

Beaver  township,  Beaver  Co., 238 

Beaver  and  Pittsburgh  road, 177 , 178 , 1 80 

Bellevue, 12,175,254 

Bennett’s  run, 204,206,207 

Bentley  (Mr.)  coal  mine, 196 

Berry  (Mr.)  old  coal  mine, 182 

Bieber  (Mr.)  coal  mine, 120 

Big  Beaver  township,  Beaver  Co,, 222 

“Big  Knob,” 27,30,189 

Blackstock’s  (Mrs.)  coal  drift, 82 

Block  House  run, 15,193,196,197,198 

Blim  (Mr.)  ; coal  mine,  215;  212 

Bock  (Mr.)  coal  mine, ■ 181 

Boggs  (Mr.)  coal  mine, 109 

Bonzo  (Mr.)  coal  mine, 212 

Boots  (Mr.)  coal  mine, ' 212 
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Bower  (Mr.), 171 

Boyer  (Mr.),  coal  mine, 114 

Brady’s  run, 5,44,50,63,82,238,242,252,253 

Breakneck  creek 5,48,75,76,104,162,170 

Bredin  (Joseph)  coal  works;  Dr.,  coal  mine, 128;  131 

Brewer  (Mr.)  coal  bank,  46,150 

Bridgewater, 15,50,192,254 

Briggs  (Mr.)  ; coal  mine, 259;  260,261 

Brighton  township,  Beaver  Co.,  251 

Brinker’s  mill ; station, 133;  136,147 

Broad  run, 213 

Bromley  (Mr.)  coal  mine, 254 

Brown  (Mrs.),  old  coal  mine;  Mr.,  coal  mine, 28,174; 241 

Brown’s  mill, 107 

Brush  creek, 5,36,56,73,74,170,171,185,188,203,211,218 

Bryon  (Mr.),  fire  brickworks, 190 

Buckeye  hotel, 168 

Buffalo  Furnace,  94,138 

Buffalo  township,  Butler  Co., 87,127 

Buhl’s  bridge, 109,110 

Bull  creek, 3,5,45,78,80,87,136,141,142,145 

Burke’s  mUl, ; 141 

Burns  (Mr.),  old  coal  mine, 188,189 

Burnot’s  Island, 163 

Burr  (Mr.),  coal  mine, 106,115 

Butcher’s  run, 4,28,127,128,163,164,166 

Burtner  (Mr.),  coal  mine, 142 

Burtt  (Mr.),  coal  mine, 262 

Butts  (Mr.), 234 

Butler ; court  house, 5,49,129,130 

Butler  Branch  R.  R. ; station, 134,196 

Butler  and  Harmony  road, 117 

Butler  plank  road, 101,157,162 

Cable  (Mr.  D.);  coal  mine, 125;  123 

Camp  run, 51,216,220,221 

Campbell  (Mr.), 155 

Carr  (Mr.), 139 

Carbon  Centre, 134 

Carll  (J.  F.), 17 

Carson  (Mr.),  limestone  quarry, 155 

Caspar  (John),  old  coal  mine, 188 

Crab  run 122,126 

Cranberry  twp.,  Butler  Co., 71 

Cretz  (Mr.), 155 

Critchlow  (Mr.), 106 

Crow’s  run,  4,35,178,180,184,185,186,187 

Crouse’s  run, 161 

Chamberlain  (&  Mendenhall), 194 

Chance  (Mr.);  Report  on  Beaver  River, 208; 222 

Chantler  Well.  No..l,  87 

Cheeny  (Mr.),  coal  mine,  268 
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Chippewa  twp.,  Beaver  Co., 44,243 

Clark  (Mr.),  coal  mine,  . . 235 

Clark’s  run  ; section, 223,213 

Clayton  (Mr.),  coal  mine, 246 

Clearfield  twp.,  Butler  Co., 19,136 

Clinton  twp.,  Butler  Co., 21,  51;  19 

Coal  run, 75,134,231,235 

Coale  (Mr.), 16 

Collins  (Mr.),  coal  mine;  Mrs., 96;211 

Columbia  Conduit  Comp’y, 150 

Columbiana  County,  Ohio, 46 

Conahay  (Mr.), 154 

Conway  (Mr.), ‘farm, 184 

Connoquenessing  creek, 3,5,16,51,69,100,203,208,209,211,216 

Connoquenessing  township,  Butler  Co., 123 

Cook’s  station, 262 

Cornplanter  run, 3,  91,137 

Corkson  (Mr.), 183 

Couch  (Mr.),  coal  mine, 196 

Critchlow  (Mr.) 106 

Cull  (Mr.),  old  coal  mine, 172 

Culmersville, 20,  151 

Cummings  (Mr.),  old  coal  works, 261,262 

Cunningham’s  bridge, 217 

Cutlery  works, 15 

Cypher  (Peter),  coal  mine,  96 

Dade  (Mr.),  coal  mine, 102 

Darlington  township,  Beaver  Co., 230;  230 

Davis  (Mr.);  coalmine;  coke  works;  limestone  quarry,  76;76,183,247;58;255 

Davis’s  run  ; Tirebough  run, 183;  184 

Davidson  (Mr.),  coal  mine, 76 

Davidson’s  old  mill, 243 

Dawson  (Amos);  (W.);  coalmine,  269;  150,267 

Dawson’s  mill ; run, 146;  151 

Day’s  run, 147 

Deener  (Mr.),  coalmine, 57;  138 

Deer  Creek,  3,5,20,149,153,155,162 

Delano  station,  B.  B.  R.  R.,  96 

Denny  (Mr.);  (Dr.), 94;  93 

Denny’s  mill;  section, 19,  93,  96;  94 

Diamond  (Mr.),  coal  mine, 150 

Dickey’s  (Mr.),  old  salt  works, 253 

Dill sworth  run, 234,237 

Dipner  (Mr.),  coal  mine, 138 

Donahugh  (Mr.), 242 

Door  run,  222 

Dorseyville, 155 

Dougherty  (Mr.),  coal  mine, 52,  207 

Douthitt  (Mr.),  old  coal  mine, 237 

Douglass’  (Mr.),  coal  bank,  32,  163 

Doutt  (Mr.)  coal  mine, 218 
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Dry  run, 267 

Duff’s  run;  mills 172,176 

Dunbar  (Mr.),  old  coal  mines, 76,  162 

Dunlap  (.1.),  coal  mine, 244 

Dunn  (Mr.),  limestone  quarry, 255 

Dutchman’s  run, 4 , 190 

East  Deer  township,  Allegheny  Co., 146 

Easterling  (Mr.),  coal  mine, 135 

Bbner  (John),  coal  works, .202;  203 

Economy  township,  Beaver  Co.;  Company,  11,181; 27,179; 248 

Economy  Society ; Well  No.  2, . . 205,208,232,248;  206 

Edmonson  (Mr.),  coal  mine, 125 

Eichenhaur  (Mr.);  coal  mine, 121;  122 

Elder  (Mr.),  coal  mine  ; woolen  mills, 239; 239 

Elverson  <fc  Sherwood ; terra  cotta  works, 12,  59;  195 

Emerick’s  (Mr.),  coal  mine, 74 

Emmitt  (Mr.);  coalmine, 22;  170,171,  22 

Engle  (Mr.), 218,259 

Enon ; Enon  Valley ; station, 237;  36;  237 

Evans  (Mr.)  ; coal  mine ; mill ; oil  well  record, 109;  196;  110;  110 

Evansburg, 109,115 

Evergreen, 20,167 

Excelcior  Oil  Company, 270 

Fairview, 268 

Fallston  bridge,  250 

Fawn  township,  Allegheny  County,  141 

Fell  (Mr.) ; coal  mine, 254;  191 

Ferguson  (Mr.)  ; old  coal  mine, 198;  238 

Fellerman  (Mr.),  farm,  204 

Fiedler,  (Mr.), 115,276 

Fink’s  run, 179 

Finlen  (Patten,  Swan  & Co.), 269 

Fire  brick  works, 59 

Fish  (Mr.),  coal  mine;  quarry, 196;  197 

Fisher  (Geo.)  ; coal  mine, . 102,103;  134 

Flemming  (Mr.),  . 91 

Flick  (Mr.), 162 

Fontaine  (Prof.  W.  M.), 65 

Ford  No.  1 oil  well, 134 

Forward  township,  Butler  Co.,  104 

Frank  (Mr.),  coal  mine, 243 

Franklin  township,  Allegheny  Co. ; Beaver  Co., 172;  216 

Franklin’s  old  mill,  155 

Frazier’s  mill ; oil  well, 99;  99 

Fredricktown,  Ohio, 6 

Freed  (Mr.), 207 

Freedom, 190 

Freeport, 3,23 

Fmnbell  (Mr.),  coal  mine, 220 

Funkliauser  (Mr.),  coal  mine, 196 

Galloway  (Mr.),  coal  mine, 126 
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Garvin  (J.  S.),  coal  mine, 

Georgetown, 

Gibson  (Mr.), 

Gilliland  (Mr.),  old  coal  mine,  . . . 

Girtie’s  run,  

Glade  creek ; mills, 

Glass  (“’Squire”),  coal  mine,  . . . 

Glasgow, 

Goehring  (Mr.),  quarry, 

Goff  (Mr.), 

Gol dinger  (Mr.), 

Gorle  (Mr.),  old  coal  mine, 

Goss  (Mr.),  coal  mine, 

Gourd  rvm, 

Gourdhead  run,  

Graham  (Mathew), 

Graham’s  mill, 

Gray’s  mill, 

Grinder’s  (Mr.)  coal  mine,  .... 

Grier’s  (Mr.),  coal  mine, 

Gross’ (Mr.),  old  coal  mine,  . . . , 

Hams’  (Mr.),  coal  mine, 

Hall  (Chas.  E.), 

Hall  (Mr.),  coal  mine, 

Hampton  township,  Allegheny  Co., 

Harbisson  (Mr.)  ; rim, 

Hare  (Mr.),  coal  mine, 

Harkins  (Mr.),  shaft ; saw  mill,  . , 

Harmersville,  

Harmony ; and  Butler  road,  . . . , 

Harmony  tract, 

Harris  (Mr.), 

Hart  (C.  E.) ; oil  wells ; record,  . . 
Hartford  (Mr.),  coal  mine,  .... 

Hartman  (Mr.), 

Hartshorne  (Mr.),  coal  mine,  . . . 
Harlung  (Mrs.),  coal  mine,  .... 

Hartzell  (Mr.), 

Hayes’  (Mr.),  coal  mine ; mill,  . . 
Hays’  (Mr.),  old  coal  mine,  .... 

HayesvUle, 

Hazen  (Mr.)  ; bridge;  mill,  . , . . 
Heids’  (Mr.),  coal  mine  ; bridge,  . 
HemphUl’s  (S.),  coal  mine,  . . . . 

Henrici  & Baker, 

Herman  ; OU  Co.  well 

Herron  (J.  A.),  

Hickey  (Mr.),  coal  mine, 

Hieber  (Mr.),  coal  mine, 

Hill  (Mr.);  coalmine, 

Hite’s  (Mr.);  drift;  run, 
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11,32 

157,158,257 

80 

. . . .4,20,29,157,163,167 
. 5,78,79,81,104,107,162;  81 
196 

188 
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145 

267 

29 

20 

37,161,158 

36,73,74,171,213 

73,74 

151 

83 

95 

180 

35,74 

56 

244 

20,158 

247; 246 

143 

188;  188 

4,152 

5,7,13,51,57,58,112,116; 117 

182 

209 

81,132; 87;  81 

241 

■ 246 

235,236,237' 

95 

75 

79; 80 

79 

33,165 

. . 207,208,211;  6,21,209;  69 

107; 106 

83 

232 

136; 136 

158,160,159 

216 

157,158 

78 ; 144 

148;  45,  29,149 
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Hitestown, 45,148,156 

Hodge  (J.  T.), 66 

Hoenick  (Mr.),  farm, 179 

Hoffner  (Mr.),  coal  mine,  128 

Holstead  (Mr.),  drift, 84,  85 

Holmes  (Mr.),  coke  works,  58 

Homewood  ; furnace  ; station,  . . . 21,51,210,229;60,69,208,225;60,69,207,208 

Hoopes  (Mr.), 200 

Howe  (Mr.),  coal  mine,  259 

Hulmes  <fe  Bro.,  coal  mine, 247 

Humes  (Mr.),  oil  wells, 137 

Hunter  (Mr.), 108 

Indiana  township,  Allegheny  Co., 152 

Industry  township,  Beaver  Co. ; salt  works, 59,61; 259;  260 

Irwin  (Mr.),  coal  mine,  158,209 

Island  run, 267 

Jack’s  run, 4,166,167 

Jackson  (Mr.);  coalmine, 211,239  ; 95 

Jackson  township,  Butler  Co., 112 

Jefferson  Center;  twp.  Butler  Co., 99,100;  97 

Johnson  (Mr.),  coalmine, 153,225,242 

Jones’  bridge,  70 

Jordan’s  run  ; section, 227;  227 

Karns’  branch,  Connoquenessing  Cr., 127,131 

Kean’s  (Mr.),  coalmine, 52 

Ream’s  (Mr.),  coal  mine;  city, 132;  131 

Keeling  (Mr.),  coal  mine, 134 

Kennedy  (Mr.);  farm;  coalmine, 101; 207;  144,208 

“Kenwood,” 12 

Ketterer  (Mr.),  coal  mine, 216 

Kiefer  (Mr.),  old  coal  mine, 122 

Kier  Bros., 224 

Killbuck  run, 4,27,37,172,174,175,176 

King  (ISlr.),  coal  mine, 95 

Kinker  (Mr.), 120 

Kittanning  Coal  Company,  old  drift, 140 

Knouff  (Mr.),  coal  mine, Ill 

Koch  (Mr.);  old  coal  mine 218;  120 

Kramer  (Mr.),  coal  mine, 137 

Krebs  (Mr.),  coal  mine, 75 

Krumpy  (Mr.),  coal  mine, 88 

Lacock  (Mr.),  coal  mine, 191 

Laferty  (Mr. ), 235 

Lanc:i.ster  township,  Butler  Co., 118 

Lancaster  and  Beaver  River  Oil  Co., 253 

Lardin’s  (Mr.),  coal  mine;  mill, 45  , 84  ; 84 

Lardin’s  branch.  Bull  Cr., 82,146 

Lardintown  ; gas  well, 45,83,84;  83,  84 

Larkin  (Mr.),  coal  mine, 182 

Lavery  (Mr.),  old  coal  mine, 101 

iLayng  (Mr.),  166 
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Lee  (Mr.),  coal  mine,  

Lefever  (Mr.), 

Legion ville  run, 

Lesley  (Prof.  J.  P.), 

Leslie  (Mr.),  coal  mine, 

Lesquereux  (Prof.  Leo), 

Likens  (Mr.),  coal  mine, 

Lister  (Mr.),  coal  opening, 

Little  Buffalo  Creek, 

Little  Beaver  Creek,  . 

Lloyd’s  (Mr.),  coal  opening, 

Log  run, 

Long  run, 

Lord  (Mr.),  coal  mine, 

Lovell  (Mr.),  coal  mine, 

Lowrie’s  run, 

Loyd  (Mr.),  coal  mine, 

Luntz  (Mr.);  coalmine;  sandstone  quarry,  . . 
Lyon  (Mrs.),  coal  mine;  Mr.,  coal  mine,  .... 

Madden’s  (Daniel),  coalmine;  run, 

Mahan’s  (J.  B.),  oil  well,  

Mahoning, 

Main  (Mrs.), 

Mansfield  (Mr.  I.  S.);  & Co., 

Marhorough  (Mr.),  coal  opening, 

Marion  township,  Beaver  Co., 

Marshall  (Mr.),  coal  mine, 

Marshall  township,  Allegheny  Co.,  

Martin  (Joseph),  coal  works, 

May  (Mr.),  sandstone  quarry, 

Mayfield  station, 

Measel  (Mr.),  coal  mine, 

Mechanicsville, 

Mendenhall  (Chamberlain  &), 

Mercer  (Mr.),  coal  mine, 

Mershing  (Mr.),  coal  mine,  

Metz  (Mr.), 

Meyers  (Mrs.),  coal  mine 

McCandless  (Mr.),  coal  mine;  limestone  quarry, 

McCandless  twp.,  Allegheny  Co.,  

McCarter  (Mrs.), 

McClelland  (Mr.), 

McClure  (Mr.),  coal  mine ; stone  quarry,- . . . . 

McClure  township,  Allegheny  Co.,  

McCready  (Mr.), 

McCurdy  (Mr.),  coal  mine, 

McDaniel  (Mr.),  coal  mine, 

McDevit  (Mr.),  coal  mines, 

McDode  (Mr.),  coal  mine, 

McDonald’s  store,  

McDowell  (Mr.);  rim, 
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. . . 4,182 

..  . . 39,  68 

143 

250 

115 

258 

. 3,37,87,  91 
3,130,266,273 
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152 

3,  19,  139 

193 

35,  187,188 

4,172,174,175 

78 

115; 114,262; 188 

135; 268 

237; 237 

81 

16 

209 

. . 52,53,56,232,231; 233 

75 ; 76 

214 

. . . 111,146,152,153,226 

171 

20,46,126,151,152,230,231 

109 

247 

118 

56,213 

194 

214,215 

108 

221 


159 

. . 124,139,125 

167 

. . . 44,244,245 
....  139,197 
. . . .237,227 

163 

....  223,225 

92 

212,213.214,215 
....  137,138 

241 

180 

. . 145; 144,145 
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McGafflch  (Mr.)  ; coal  mine, 

McGregor  (Mr.)  ; farm, 

McGuire  (Mr.)  ; tract, 

McJunkin  (Judge),  coal  mine, 

McKane  (Mr.), 

McKinley’s  run, 

McKinney  (Dr.), 

McLaughlin’s  coal  mine ; run, 

McMahon’s  coal  mine, 

McMillan’s  coal  opening, 

McMullen’s  coal  mine, 

McPherson’s  branch, 

McQuiiiston  (Mr.)  ; coal  mine, 

Middlesex  township,  Butler  Co.,  

Middleton  (Mr.), 

Miller  (Mr.),  drift, 

Millerstown,  

Millerson  (Mr.),  coal  mine, 

Mitchell  & Co.,  tire  brick  works, 

Moder  (Mr.),  stone  quarry, 

Moore  (Mr.) ; coal  mine, 

Moon  (Mr.), 

Monroe ; R.  R.  station, 

Montour’s  run, 

Montgomery  (J.)  coal  opening  j branch,  . . 

Morgan  (Mr.)  ; coal  mine, 

Morris  (Mr.),  Coal  mine,  .......... 

Morrow  (Mr.),  old  coal  mine 

Moulter  (Mr.),  coal  works, 

Mowry’s  (Mr.),  coal  opening 

Muntz’s  (Mr.)  ; coal  mine  ; well, 

Mullen  <£'  Co.,  coal  mine,  . 

Musgrave,  (Mr.), 

Musser  (John),  coal  mine, 

Neely  (Mr.)  ; Miss, 

Negley’s  run, 

Nevill  (Mr.),  coal  mine, 

Newberry  (Dr.), 

Newton’s  IMr.),  coal  bank;  run, 

Newman’s  branch, 

New  Brighton, 

New  Castle  road, 

New  Gallilee, 

New  Lisbon  and  Beaver  road, 

New  Sewickley  township,  Beaver  Co. ; P.  O., 

Neblock  (Mr.),  old  coal  mine, 

Neiss  (Mr.)  ; coal  mine, 

Nine  mile  house, 

North  Sewickley  Academy,  

North  Sewickley  township,  Beaver  County, 
Noss’s  saw  mill, 
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199,202;  203 
....  136 
....  177 
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....  192;  267 

245 

240 

134 

....  179,180 
. . . 129;  217 
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. . . .250,257 
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82,146 
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256 

124 

245; 193,241,261 
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90; 88,89,91 
. . 161,168 
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138,139 

192 

79 

130,133; 129; 130 

236 

184 

219 

. 169;  166 

141 

257,261 

. . . 10,16,34,36,47,49,53,58,70 

56, 212; 215 

127,131 

5,11,14,39,48,63,67,193,199,204 

208,211 

14,227,228,232 

257 

27,36,185,203;  211 

243 
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Nye  (Mr.),  coal  mine, 218 

Ohio  townsliip,  Allegheny  Co. ; Beaver  Co. ; river, 174;  262;  4,14 

Ohioville, 268.269,267,271 

Old  Winfield  Furnace, • 49 

Paper  Mill  at  Beaver  Falls, 4 

Park’s  (Mr.)  ; coal  mine  ; mill, 32;  77;  76 

Passavant  (Mr.), 117 

Pattens,  Finlens,  Swan  & Co., 269 

Patterson  (Mr.),  coal  mine;  rim, 228;  101 

Patterson  township,  Beaver  Co., 247 

Paved  run, 61 , 194 

Peifer’s  bridge, 112 

Penn  township,  Butler  Co.,  100 

Pennsylvania  creek, 6 

Perrysville  ; plank  road, 167;  166 

Peterson  & Co.,  salt  works, 147 

Phillis  (Mr.),  coal  mine, 262 

PhUlipsburg, 11 

Pickle  (Mr.),  coal  mine, 36,  237 

Pierce’s  branch.  Pine  Creek, 169,170 

Pierce’s  mill, 169 

Pine  Creek, 4,5,20,28,37,155,158,162,167,170,174,216 

Pine  township,  Allegheny  Co., 170 

Pittsburg,  12 


P.,  F.  W.  & C.  R.  W.,  

Pittsburg  & Northwestern  R.  R.,  .... 

Platt  (Mr.),  coal  mine, 

Platt  (Mr.  Franklin,)  

Potter  (Mr.),  coal  mine, 

Powell  (Mr.),  old  coal  mine, 

Powers  (Mr.), 

Pugh  (Mr.);  coalmine, 

Pughtown, 

Pulaslii  township,  Beaver  Co., 

Raccoon  Creek, 

Ramsey  (Mr,), 

Ray  (Mr.),  old  coal  mine, 

Reed  (Mr.),  coal  mine, 

Remington  station, 

Renfrew’s  (Mr.);  old  coal  mine;  mills. 
Reserve  township,  Allegheny  Co.,  . . . 

Rhodes  (Mr.),  old  coal  mine,  

Richards  (Mr.), 

Richland  township,  Allegheny  Co.,  . . 

Rieth  (Mr,),  coal  mine, 

Roan  (Mr.),  old  coal  mine, 

Robertson’s  run, 

Robinson’s  (Mrs.)  farm;  (Mr.);  run,  . 
Rochester;  township,  Beaver  Co. ; road, 

Rochester,  Tumbler  Co., 

Rodenbaugh  (Mrs.l 


, . . . 13,14,20,  223 

171 

251 

28 

261 

214 

255 

142; 143 

20 

193,204 

16 

15,166,205 

254 

261 

184 

. 103,128;  104; 105,127 

163 

244 

91 

162 

88 

75 

147 

185;  207; 147 

4,11,190,254; 190,191 

191 

106,167 
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Rogers  (Prof.  H.  D.), 

Ross  (Mr.),  coal  mine  ; twp.,  Allegheny  Co., 

Rough  run,  

Salt  worlvs, 

Sample  (Mr.),  coal  mine,  

Sanor  (Mr.);  coal  mine, 

Sardintown, 

Sarver  (Mr.);  run, 

Sawney’s  run, 

Saxon burg, 

Saxon  Cit3% 

Schuring  (Mr.),  farm, 

Scholar’s  run,  

Scott  (Mr.),  

Seidel’s  mill, 

Semiconnon  creek, 

Severn  (Mr.);  limestone  quarry, 

Sewickley  township,  Allegheny  Co. ; village,  . 

Sewickley  Creek,  

Sliaffner  (Mr.),  coal  mine, 

Shaler  township,  Allegheny  Co., 

Shantz  (Mr.),  coal  mines,  

Sharpsburg, 

Shaw’s  (Mr.),  coal  mine;  mills;  run;  town,  . . 

Shenango, 

Sherwood  (El verson  ifc), 

Simon  (Mr.);  coal  mine, 

Simmons  (Mr.),  coal  mine, 

Six-mile  run, 

Slater  (Mr.),  coal  mine, 

Slipperjr  Rock  Creek 

Smith  (Mr.),  coal  works;  farm;  stone  quarry,  . 

Smith  (William),  

Smith’s  Ferrj^ ; oU  territory, 

Soap  run,  

Spawn  (Mr.),  coal  mine, 

Spence’s  (Mr.),  coal  mines,  

Spring  Garden  run,  

Spring  House  run, 

Stamm’s  (Mr.),  coal  mine, 

State  line  ; coal  company,  

Steele  (Mr.),  coal  mine, 

Steel  (Mrs.),  coal  mine, 
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Stewart  (Mr.), 
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Summit  township,  Butler  Co. ; cut  brick-works. 
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Swan  (Patten,  Finlens  <fe  Co.), 270 

Swick  (Mr.),  coal  mine, 212,219 

Syracuse  Coal  Company, 234 

Tarentum, 3,48,86,141,147,150 

Taylor  (Mr.),  old  coal  mine, 243 

Terra  cotta^works, 12,  195 

Thomas  (Mr.);  run, 197; 245,251 

Thompson  (Mr.),  stone  quarry, 175 

Thom  Creek, 5,97,  100 
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Todd  & Company  coal-works, 236 

“Town  rocks,” 104 

Trough  run, 49,199,201 

Tygarts  (Mr.),  limestone  quarry, 61,256,282 

Udick’s  (Mr.),  coal  mine,  52,266 

Ullery  (Mr.),  coal  mine 212 

UnionvUle,  189 

Vandever  (Mr.)  ; coal  mine, _.  . 75;  174 

Vanport,  15,61,63,255 

Wagner  (Mr.),  coal  mine, 97 

Waldo  & Bros., 130,132 

Walker  & Co.,  iire  brick-works, 264,265 

Walker’s  fording,  98 

Wall  (Mr.)  ; coal  mine,  Ill;  112 

Wall  Rose  P.  O., 180 

Wallace’s  run, 13,229 
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Walton  (Mr.)  ; coal  mine, 258;  257 

Warner  (Mr.), 169 

Watts  (Mr.),  coal  mine, 268 

Watson  (Mr.),  coal  mine,  45 

Weaver  (Mr.),  coal  mine, 105 

Weber  (Mr.),  old  coal  mine, 155 

Welsh  (Alexander),  coal  mine, 100 

Welsh  Thomas, 98 

West  (Mr.), 215 

West  Deer  township,  Allegheny  Co., 20,149 

West  Pennsylvania  R.  R., 29,164 

Westerman  farm, 87 

Wexford  P.  O., 171 

Wahn  (Win.),  coal  mine,  236 
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Wilson  (Mr.)  ; coal  mine. 
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Wilson  (Webster),  salt  water  well,  . 
Winfield  Furnace  Company,  .... 
Winfield  township,  Butler  Co.,  ... 
Wolder  Bros.’ mills;  oil  well,  . . . . 
Wood’s  (Mr.)  coal  bank  ; run,  . . . 

Woodrow  (Mr.),  coal  mine, 

Wolf  run,  

Wrights  (Mr.),  coal  mine ; farm,  . . . 

Wrigley  (Mr.), 

Wurster  (Mr.),  coal  mine, 

W ursted  & Keifer, 

Wurtemburg,  

Wurth  (Prof.), 

Yellow  creek,  

Young  (Mr.), 

Yonker’s  mill, 

Zahn  (Mr.), 

Zelienople, 

Ziegler’s  (Mr.),  coal  mine ; hill ; mill. 
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Note. — The  first  24  of  these  sections  are  placed  as  wood  cuts  on  the  first  64 
pages  of  the  Report. 

The  rest  of  them  are  distributed  upon  twenty-one  page-plates  in  sucli  a man- 
ner as  to  mutually  illustrate  the  positions  and  sizes  of  the  coal,  limestone,  and 
sandstone  beds,  and  the  variation  of  their  interval  distances  apart. 

Plates  I to  VIII  contains  sections  from  Butler  County. 

Plates  VIII  to  XII  contains  sections  from  Alleghany  County. 

Plates  XII  to  XXI  contain  sections  from  Beaver  County. 

The  distribution  of  the  sections  on  each  plate  is  as  follows,  and  in  accordance 
with  a general  movement  of  the  numbers  from  right  to  left,  and  otherwise 
with  a general  agreement  on  the  page  with  their  geographical  positions  on  the 
map.  But  economy  of  space  made  an  exact  and  complete  adherence  to  either 
of  these  methods  impossible.  It  will  be  easy  for  the  reader  to  make  the  ne- 
cessary slight  readjustment : 


Plate  I 
» II 
“ III 
“ IV 
“ V 
“ VI 
“ VII 
“ VIII 
“ IX 
“ X 
“ XI 
» XII 
“ XIll 
» XIV 
» XV 
“ XVI 

‘‘  XVII 

“ XVIII 

» XIX 
“ XX 
“ XXI 


contains  figs.  25,26,27,28,29,31,32,36,37,39,40,61 ,65,87. 

“ “ 30,33,34,48,56,101. 

“ “ 38,41,42,43,45,53,55,63,64,93,97,98,100. 

» *•  46,47,51,54,77,83,84,85. 

“ “ 52,57,58,59,60,62,67,74. 

“ “ 49,50,66,69,70,80,88,89,90,91. 

“ “ 24,68,71,73,75,76,79,81,82,83,86,95,102,103. 

“ “ 72,78,92,94,96,99,102,103,104,105. 

“ “ 106,107,108,109,111,112,118,119,120,124,129. 

“ “ 113,114,115,117,128,130,133,135,136,137. 

“ “ 110,116,125,126,127,128,131,132,134,135,137,139. 

“ “ 121,122,123,138,140,141,142,143. 

“ “ 144,145,147,150,164,172,173,174,184,185. 

“ “ 146,149,155,156,166,177,179,180,190,214,232. 

“ “ 151,153,162,176,182,191,194,199,201,202,212,236. 

“ “ 154,158,160,163,165,166,167,168,169,178,185,186, 

187. 

“ “ 161,163,164,166,167,168,181,183,188,189,195,197, 

200 ,207,215,222, 226 ,228,230, 239 , 240 , 246. 

“ “ 148,157,159,170,171,186,198,204,206,210,212,213, 

216,217,236,238,242,243,248. 

“ “ x92, 193, 198, 203, 205, 208, 211, 215, 218, 219, 220. 

“ “ 209,221,223,224,225,229,231,234. 

“ » 227,233,235,237,241,244,245,246,247. 


Note. — The  sections  of  single  coal  beds  are  printed  on  a scale  of  10' : 1", 
reduced  from  original  drawings  of  5 feet  to  the  inch. 

The  longer  sections  of  several  coal  beds  are  printed  on  a scale  of  100' : 1'', 
similarly  reduced  one  half  from  the  originals. 

This  is  the  scale  used  in  the  Geology  of  Pennsylvania,  1858,  and  in  all  pre- 
viously published  Reports  of  Progress  of  the  present  Second  Geological 
Survey. 
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ship ; Bt.  for  Butler  County ; A.  for  Alleghany  County ; Bv.  for  Beaver  Coun- 
ty ; SS.  for  Sandstone. 
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2S.  Sections  in  Reserve  and  McClure  TT.,  Alleghany  County. 

“ 129.  Elk  Lick  Coal  down  below  Girtie’s  run,  mouth,  61', 163 

“ 130.  Pittsburg  Coal  down  to  Crinoidal  L.,  Spring  Garden  run,  320',  . . 164 

“ 131.  Crinoidal  L.  down  to  Brush  Creek  Coal,  Wood’s  run,  206',  . . . 165 

24.  Sections  in  Ross  T.,  Alleghany  County. 

“ 132.  Pittsburg  Coal,  William’s  mine,  9' 10", 166 

“ 133.  Pittsburg  Coal  down  to  Pine  Cr.  L.,  Girtie’s  run,  forks,  423^',  . . 167 
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Fig.  134.  Elk  Lick  Coal  down  to  Bakerstown  Coal,  Pine  Creek,  140',  . . .168 

“ 135.  Pittsburg  Coal  down  to  Crinoidal  L.,  Pine  Cr.,  385', 109 

“ 136.  Crinoidal  L.  down  to  Bakerstown  Coal,  Pierce’s  branch,  120',  . . 169 

26.  Section  in  Pine  T.,  Alleghany  County. 

“ 137.  Pittsburg  Coal  down  to  Crinoidal  L.,  Pine  creek,  362i', 170 

27.  Sections  in  Marshall  T.,  Alleghany  County. 

28.  Sections  in  Franklin  T.,  Alleghany  County. 

“ 138.  Elk  Lick  Coal  down  to  Duff’s  run,  139', 173 

“ 139.  Pittsburgh  Coal  and  roof,  Wright’s  knob,  45', 173 

29.  Sections  in  Ohio  T.,  Alleghany  County. 

“ 140.  Crinoidal  L.  down  to  Duff’s  mills,  170’, 176 

“ 141.  Morgantown  SS.  down  to  Brush  Creek  L.,  Killbuck  creek,  286',  . 176 

30.  Sections  in  Setvickley  T.,  Alleghany  County. 

“ 142.  Buffalo  SS.  down  to  Brnsh  Creek  Coal,  McKane’s,  00^', 177 

“ 143.  Crinoidal  L.  down  to  Mahoning  SS.,  Big  Sewickley  creek,  305',  . 178 

31.  Sections  in  Economy  T.,  Beaver  County. 

“ 144.  Pine  Creek  L.  down  ; Fink’s  branch  of  Big  Sewickley,  103^',  . . 179 

“ 145.  Crinoidal  L.  down  to  Buffalo  SS.,  Crow’s  nm,  303j', 180 

“ 146.  Brush  Creek  Coal  and  Limestone,  Bock’s  mine,  16', 181 

“ 147.  Crinoidal  L.  down  to  Mahoning  SS.,  Economy,  252', 181 

“ 148.  L.  Freeport  Coal,  Berry’s  mine,  Baden  Station,  60', 182 

“ 149.  L.  Freeport  Coal,  Larkin’s  mine,  below  Baden  Station,  22i',  . . . 182 

“ 150.  Crinoidal  L.  down  to  U.  Freeport  L.,  Davis’  run,  279', 183 

“ 151.  Mahoning  SS.  down  to  Kittanning  Coal,  Crow’s  run,  227',  ....  184 
“ 152.  L.  Freeport  SS.  and  Darlington  Coal,  Conway’s  mine,  70',  ....  185 

32.  Sections  in  New  Sewickley  T.,  Beaver  County. 

“ 153.  Mahoning  SS.  down  to  Kittanning  Coal,  Crow’s  run,  182',  ....  185 
“ 154.  Mahoning  SS.  down  to  Butler  L.,  Forks  of  Crow’s  run,  130',  . . 186 

“ 155.  Brush  Creek  Coal,  William  Steele  mine.  Crow’s  run,  lOj',  . . . 187 
“ 150.  Brush  Creek  L.  and  Coal,  Lovell’s  mine.  Crow’s  run,  18',  ....  188 
“ 157.  Mahoning  SS.  down  to  U.  F.  L.,  Zone’s  mine,  Unionville,  31',  . . 188 
“ 158.  Barren  Measures  and  U.  F.  C.,  Rochester  road,  Unionville,  225',  189 
“ 159.  U.  Freeport  Coal  and  L.,  Cumming’s  land.  Brush  creek,  80',  . . 189 
“ 160.  Mahoning  SS.  down  to  Ohio  river.  Freedom,  287', 190 

S3.  Sections  in  Rochester  T.,  Beaver  County. 

“ 161.  Kittanning  Coal  do-wn  to  Ohio  river,  Freedom,  112', 191 

“ 162.  Darlington  (U.  K.  C.)  down  to  Ohio  river,  mouth  of  Beaver,  148  , 191 
“ 163.  L.  Freeport  SS.  down  to  Kittanning  Coal,  Beaver  river,  92',  . . .192 
“ 164.  Kittanning  Coal  down  to  Beaver  river,  S.  Barnes  & Co.,  126',  . . 192 

“ 165.  Kittanning  Coal  to  Ferrif.  L.,  Moore’s  mines,  Whistler’s  run,  57  , 193 
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Fig.  166.  L.  Freeport  SS.  down  to  Beaver  river,  Chamberlain  <fe  INIenden- 

hall’s,  214',  194 

“ 167.  Butler  SS.  down  to  Ferrif.  L.,  Terra  Cotta  Works,  220', 195 

“ 168.  Kitt.  Coal  down  to  Ferr.  L.,  Block-house  run,  92', 196 

“ 169.  Mahoning  SS.  down  to  Kitt  C.,  Barrett’s  mine,  205', 197 

“ 170.  Mahoning  SS.  down  to  U.  F.  L.,  Thomas’  land,  62', 198 

“ 171.  Mahoning  SS.  down  to  Block-house  run,  Ferguson’s,  63',  ....  198 

“ 172.  Mahoning  SS.  down  Trough  Run  Section,  McQuire’s,  374',  . . . 199 

“ 173.  Mahoning  SS.  dowm  Beaver  Falls  Section,  Graff  & Co.,  414',  . . . 201 

S5.  Sections  in  North  Sewiekley  T.,  Beaver  County. 

“ 174.  Butler  SS.  dowTi  to  Piedmont  SS.,  Beaver  river,  347', 204 

“ 175.  Oil  Well  Record,  Economy  well,  Beaver  Falls,  657', 205 

“ 176.  Kitt.  C.  down  to  Beaver  river,  Bennett’s  run,  278', 206 

“ 177.  L.  Freeport  SS.  down  to  Kitt.  C.,  Robinson’s  mine,  80', 207 

“ 178.  Brush  Creek  Coal  down  to  U.  F.  L.,  Kennedy’s,  96', 208 

“ 179.  Ferrif.  L.  down  to  Connoqueness.,  Hazen’s  bridge,  192', 209 

“ 180.  L.  F.  SS.  down  to  Conn,  creek,  1 mile  below  Hazen's  mill,  324',  . 209 

“ 181.  Darlington  (U.  K.  H.)  Coal,  Isaac  Hazen’s  mine,  2'  7'', 211 

“ 182.  Darlington  Coal  do'wn  to  Clarion  Coal,  N.  Sewiekley  Academy, 

130', 211 

“ 183.  Darlington  Coal  down  to  Brush  creek,  Blim’s  bank,  100',  ....  212 

“ 181.  Mahoning  SS.  do^vn  to  Darlington  Coal,  Barrisville,  151' 212 

“ 185.  Brush  Creek  Coal  down  to  U.  F.  L.,  Graham's,  Brush  creek,  94',  213 

“ 186.  Brush  Creek  Coal  down  to  U.  F.  L.,  McDaniel’s  mine,  100',  . . . 213 


SS.  Sections  in  Marion  T.,  Beaver  County. 

“ 187.  L.  Freeport  SS.  do-^vn  to  Brush  Creek  water,  Mercer’s  mine,  103',  214 


“ 188.  Darlington  Coal,  McDaniel’s  mine,  Barrisville,  24', 215 

“ 189.  Darlington  Coal  on  Connoquenessing  creek,  2'  5", 216 


S7.  Sections  in  Franklin  T.,  Beaver  County. 

“ 190.  Darlington  Coal  down  to  Connoq.  creek,  K.  Sewdekley,  237-^',  . .216 

“ 191.  Darlington  Coal  do\vn.  Cunningham’s  bridge,  202', 217 

“ 192.  Mahoning  SS.  (?)  down  to  Connoq.  Cr.,  Soap  run,  289' 218 

“ 193.  Mahoning  SS.  (?)  down  to  Soap  run  bed,  283j',  ...  219 

“ 194.  U.  F.  Coal  down  to  Connoquenessing  Cr.,  Camp  run,  161',  ....  221 

S8.  Sections  in  Big  Beaver  T.,  Beaver  County. 

“ 195.  Darlington  Coal  in  the  Beaver  run,  3', 222 

“ 196.  Brush  Creek  Coal  down  to  Beaver  river,  Clark’s  run,  446',  ....  223 

“ 197.  Darlington  Coal,  Johnson’s  mine,  1'  9'', 225 

“ 198.  Brush  Creek  Coal  down  to  U.  F.  L.,  M.  Marshall’s,  79', ’226 

“ 199.  Mahoning  SS.  down  to  Kitt.  Coal,  Jordan’s  run,  234' 227 

“ 200.  Darlington  Coal,  Patterson’s  mine,  2', 228 

“ 201.  Mahoning  SS.  down  to  Little  Beaver,  New  Galilee,  243’, 228 
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Fig.  202.  Mahoning  SS.  down  to  Little  Beaver,  Darlingtin,  232', 230 

“ 203.  Mahoning  SS.  (?)  down  to  Little  Beaver,  Mansfield’s  boring,  <fec., 

287|',  232 

“ 204.  U.  Freeport  Coal,  Laferty’s  mine,  9'  2", 235 

“ 205.  Brush  Creek  Coal  down  to  U.  F.  L.,  Hartshorne’s,  71',  235 

“ 206.  U.  F.  C.  down  to  HR.  track.  State  Line  Co.’s  works,  63|' 236 

40.  Sections  in  South  Beaver  T.,  Beaver  County. 

“ 207.  Kittanning  Coal,  Tice’s  mine,  Darlington,  25', 238 

“ 208.  L.  F.  C.  down  to  Kitt.  C.,  Sturgeon’s  land,  117', 238 

“ 209.  Mahoning  SS.  down  to  Little  Beaver,  Elder’s  woolen  mill,  227',  . 239 

“ 210.  Mahoning  SS.  down  to  U.  F.  L.,  Jackson’s  mine,  32i', 239 

“ 211.  Brash  Creek  Coal  down  to  L.  F.  C.,  McMillen’s  mine,  117',  . . . 240 

“ 212.  Mahoning  SS.  down  to  Butler  SS.,  Moore’s  mine,  76', 241 

“ 213.  Mahoning  SS.  down  to  U.  F.  L.,  Brown’s  land,  40^', 241 

“ 214.  L.  Freeport  Coal,  Mrs.  Tinnis’  mine,  S.  Br.  Brush  run,  13'  4",  . . 242 

41.  Sections  in  Chippewa  T.,  Beaver  County. 

“ 215.  Darlington  Coal  down  to  Brady’s  run,  Frank’s  mine,  67',  ....  243 

“ 216.  Mahoning  SS.  and  U.  F.  C.,  Mrs.  McCarter’s  mine,  32', 244 

“ 217.  U.  F.  C.  down  to  L.  F.  C.,  Hall’s  bank,  Darlington,  61', 244 

“ 218.  Darlington  down  to  Kittanning,  McMahon’s  mine,  33|', 245 

" 219.  Barren  Measures  down  to  U.  F.  L.,  Moore’s,  Brady’s  run,  141i',  245 

“ 220.  Darlington  Coal  down  to  RR.,  Hartman’s,  above  Beaver  Falls  Sta- 
tion, 164', 246 

“ 221.  Brookville  (?)  Coal,  Harbusson’s  run,  4'  9", 246 

42.  Sections  in  Patterson  T.,  Beaver  County. 

“ 222.  Kittanning  Coal,  Davis’  mine,  Hulme  & Bros.,  2"  4", 247 

“ 223.  Mahoning  SS.  dovra  to  Beaver  run.  New  Brighton,  363', 248 

“ 224.  Butler  SS.  down  to  Piedmont  SS.,  New  Brighton,  No.  2,  362',  . . 249 
“ 225.  Darlington  Coal  down  to  Brady’s  run,  Fallston  bridge,  162',  . . . 251 
“ 226.  Kittanning  Coal  down  Platt’s  mine,  Thomas’  run,  33', 251 

4s.  Sections  in  Brighton  T.,  Beaver  County. 

“ 227.  Darlington  Coal  down  Brady’s  run,  old  mill,  95', 252 

“ 228.  Kittanning  Coal,  D.  Morgan’s  mine,  3' 252 

“ 229.  Freeport  SS.  down  to  Ferr.  L.,  Brady’s  run,  west  branch,  187',  . 253 
“ 230.  Kittanning  Coal  down  to  Beaver  river,  Brawley’s  mine,  128',  . . 254 

“ 231.  IT.  F.  C.  down  to  Beaver  river.  Fell’s  hill,  285',  ...  254 

“ 232.  Ferriferous  Limestone,  down,  47', 255 

“ 233.  L.  Freeport  SS.  down  to  Ohio  river,  Vanporte,  219', 255 

“ 234.  Mahoning  SS.  down  to  Two-mile  run,  153', 256 

“ 235.  Mahoning  SS.  down  to  Six-mile  run,  98', 257 

“ 236.  U.  F.  C.  down  McGofflch’s  mine,  60', 258 

“ 237.  Mahoning  SS.  down  Lister’s  land,  45', 258 
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Fig. 238.  U.  F.  C.  down  Engle’s  mine,  Six-mile  run,  68i',  . . .259 

“ 239.  Kittanning  Coal,  down.  Howe’s  mine,  69', .059 

“ 240.  Kittanning  Coal,  Brigg’s  mine.  Industry,  4', 259 

“ 241.  Buffalo  (?)  SS.  down  to  Ohio  river.  Industry,  383F, 260 

“ 242.  U.  F.  C.  down.  Reed’s  mine.  Wolf  run,  42i',  ....  .261 

243.  U.  F.  C.  down.  Burtt’s  mine,  above  Industry,  68',  . . .262 

J)5.  Ssctio7is  in  Ohio  T.,  Beaver  County. 

“ 244.  Pine  Creek  L.  down  to  Piedmont  SS.,  Smith’s  Ferry,  457^',  .263 

“ 245.  L,  Freeport  SS.  down  to  Ohio  river.  Smith’s  Ferry,  Dry  run 

265 

“ 246.  L.  Freeport  SS.  down  to  Ohio  river.  Glasgow,  177', 266 

“ 247.  Mahoning  SS.  down  to  Piedmont  SS.,  Little  Beaver  Cr.,  337i',  . 266 

“ 248.  Mahoning  SS.  down  to  U.  F.  L.  Dawson’s  mine.  Island  run,  44',  267 
“ 249.  Oil  Well  Record,  Smith’s  Ferry,  Piedmont  SS.  down,  4781',  ’.  . ’.  270 

“ 250.  Oil  Well  Record,  Ohioville,  Mahoning  SS.  down,  998',  . ' . 272 
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